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TO THE 


READER. 


N the Third (hapter of the _ 
dix to to my Book wk; The Scale 
of Intereſt, 7 ſbewed the Conſtrutti- 

on and Uſe of two Rods for the Canging 

of Cask;, but did not then think fit to 

any T. ubles, becauſe I knew not, that the 

great difference between the Gaugers and 

the Brewers had recerved any Determins- 
tion, by Commiſſioners appointed by Att of 

Parliament for that purpoſe : But havi 

now recerved ſatufattion in that, 1 have 

eaſily comdeſcended ts the defires of ſome 

Friends , not only to publiſh Tables for 

the more ready making of thaſe Rods, but 

#lſo ts add ſome Rules for the Gauging of 
Caik in whole or in part, whether they 
be taken for the Fruſtum of « Spearoide 
07 of a Parabalical Spindle ; not by come 

puting the Second Segments ſecundum 

Artem, 


To the Reader. 


Artem , but by ſuch approximation 4 
bath been uſed by Mr. Michael Dary an 
Ingenious Artiſt, and a Pratticed Gau- 
ger ; and [utes better with the great haſte 
that # required in this, than the tediou 
Operitions that are in the other ; othey- 
wiſe I could have ſhewed how the Second 
Segments of the Sphearoid might have 
been computed artording to the way pro- 

| y Dy. Wallis that Leaywen' Pro- 
fe ffor of Geometry im Oxtord, But this 
J have purpoſely emitted, thamgh wery 
Ingemions , 4s mt ſting with the haſte 
which is required 1 this buſineſs ; 
doth, in reference wwto Prattice, require, 
4 we wſe to ſay, more Colt than Wor- 
ſhip ; that is, rrore Labour thaw it yield- 
eth Profit. 

And beſides the Gamz ing of Cask, 7 have 
here (hewed the Gauging of Brewers 
Twns, tither in the whole, of Inch by Inch, 
whether ſach Twns be taken for the Fru- 
ſtum of Pyramides, Cones, or Cylimdroides, 
and illuſtrated the Precepts given by ſo 
many Examples, that I hipe no difficalty 
will be found in it, by any that are but 
meanly acquainted with Arithmetick. 


nd 


To the Readet. 


And for the more reatly Gauging of a Cark 
pony in part, 1  hag1 8 4 Tavl: 
ſhewing the Ares of the Segments of 4 
Circle, whoſe whole Ares is Utity ; the 
firſt of this largeneſs that hath been cont 
puted in this kind, whoſe excellent Uſe i 
ſuch, as that it meedeth mo words to dr- 
claxe its werth. Something here 1 have 
cauſed to be Reprinted which ws in my Scale 
of Intereſt, i» weke this little Trexife 
compleat of it ſelf ; and this 1 bave done, 
that thou mighteſt not be compelled to bay 
theſe Additions at ſo deer x Rate as they 
muſt weeds be, if joyed to my former 
Treatiſe ; but that thou mor ave then 
with it, or witheat it, as thou pleaſeft. 


]. Newton, 
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THE . 


Arr of Gaugeing, 


CHAP. I. 


Of the Confirafiton and Uſe of” two Rods for 
the Gaugeing of Casks, 


f þ--- Gaugeins of Casks ov Veſſels for 
Wine and Ale, or fuch like, dependeth 


upon one of theſe two, 41S. eicher the finding 
ot a mean Diameter between the Diameter at 
the head, and the Diameter atthe Buns ; or 
finding a proportion between the contents of 
the two Cylenders at the Head and Bung of 
the vellel. 

For the firſt of theſe , the finding of a mean 
Diameter berween the Diameter taken ar 
the Head and Bung , Mt. Wingate hath ſtated 
the proportion berween the two Diameter;, 
to beas10to 7, end ſo zquates the Dia- 
meter by adding the proportional part of 
the difference to the lefler Diameter. For 
Example: The Diameter at the head beins 
18, 3 inches, and that at the bung 21, *< 
inches,the differen os as theſe two1s 3,2 


Now” 


2 


e Art of Gaugeing. 
Novthen, As 10t07: So is 3, 2 t0&, 24 
end therefore 2, 24 being added to 18, 3 the 
leſs, the zquated Diameter is 20, 54. And 
for the more ready finding of this proporti- 
onal part, he hath contrived two Scales of 
7 inches in length a piete to face one ano- 
ther, one of chem betng divided into 7 
equal parts, and each of theſe into 10 ; the 0- 
ther is divided into 10 equal parts, and each 
of thoſe are ſubdivided in'@ 10 mote leſler 
parts ; from which ſcales thus divided , he finds 
che part proportional in tliis manner z having 
found the difterence between the two 
Diameters, he counteth the ſame upon the 
Scale of 7 wches divided into 100 parts , 
and the iwches and parts in the ſcale of 
whole inches, anſwering to thoſe inches and 
parts in the lelier ſcale , deing added to the 
lefler Diameter , will give the zquated Dia- 
merer as betore, 

Or thus, your Gau-e-Rod heing 3 foot 
in length hath tour ſcales deſcribed vpon it: 
the firtt is an ordinary ſcale of inches num- 
bred by the hovres 1, 2, 3, &c. to 36, and 
every inch drvided into 10 parts are for diftin- 
ctionſake called-Tenths. 

The ſecond is another ſcale of equal parts, 
thus framed , wiz, by cividing each teven 
inches into ren equal parts , untill that whole 
{cale be ſodivided ; and that done, it ſeems 
to be nothing elſe, bur another ſcale of 
inches of a leſſer volume, and withour fi- 
gures 
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eures, and each' of thoſe little inches is 
again ſubdivided into lefler  patts, in like 
fort, as that other ſcale of inches is ſubdivi- 
ded, And therefore rhe difference berweer 
the two Diameters bein3 accounted upwards 
from the lefler Diamerer in” the! ſcale of 
ſmall inches , wifl give the zquared Diame- 
ter in the ſcate of great inches, * 

The third is a ſcale of Wine meaſure, firſt 
divided into great patrs ,' repreſenting Wine 
Gallons, and diltinguiſhed by the larger 
figures, 1, 7, 3, 4, &c, And then each 
of thoſe great parts ( or VVige Gallons) 
dire ſubdivided into ten lefler parts, Tepre- 
ſenting the Decimal parrs of a VVYine 
Gallon ; gnd each of thele ſube&=#ided again 
11th as hy parts as quantity will tt. 

The fourth and lait is a Scake of Ale- 
meaſure , divided into Decimal parts of ann 
Ale-p#tlon, as that: of VVine-meaſtre 15 
ſubdivided. 

TheScales of Ale ard VVine-meaſure are 
thus.ro be made. 1. Firlt you mutt find the 
Gauge«point of Diatneter of thar crcle, 
whoſe ſuperficial comer is equal to the 
ſofi4 content of the meaſure proponnded : 
Thus the Gauge-point for VVine-meafure, 
is the Diameter of a circle, whoſe ſuperti- 
ciall conrent is 23r' inches, the nomber ot 
inches in a V Vine-sallon ; And the Ganre- 
point for Ale- meaſure ; is the Diameter of # 
- circle, whole ſuperticial conteat is equal to 


» 2 $1) = 
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the number of cubick inches in an Ale-gallon , 
this ſome would havc to be 272, 25, others 
2388, others again (ay, that the Ale-gallon 
containeth 2823 cubick inches, according 
to theſe ov any other the 
Gauge-point may be | in this ; 
by the 7. ition of the 9g chapter of m 
Mathew. Elements, As 1.1sto 1, 27324. 4 
is the ſuperficial content of the circle given, 
to the ſquare of that Diameter which is xe- 


quired, 
+ And thus the G pount , or Diameter 
of a circle , whoſe cal content is 231 


cubick inches, or 1 VVine-gallon will be 
found to be. 17, 15 for 


As 1, 
' Isto 1, 27334 O, 104910 
Sois 231 2, 363612 
— 


The ſquare of the Diam. 2945 11+ 2, 468522 
The Diameter 17, 15. fere, 1, 234261 


And hence it followeth that a Cylinder 
having 17, 15 for its Diameter, doth in every 
inch of the length thereof contain one entire 
VVine-gallon, 

And theretore to find the ſuperficial con- 
rent of any other circle in V Vine-gallons and 
parts of a gallon. 


The . 


wi 
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109 85, 
As 1, is to 78539, fois the ſquareof the 
Diameter given , to the ſuperficial c1<n: 


red. 
"7 thus if the Diameter of a circle were 


. 28 inches, the ſuperficial content will be found 


to be 254, 47 inches. 


As 1.1s to. 78639 9, 395098 
So is the Dimerer 18 inches I, 255273 
L, 259272 
— 


Tothe content 3 544 47 fere., 2, 405634 
whicg ory, © by 231, the number ot 


inches in a V Vine-gallon the quot. is z, tots 
The Logarithme of 244, 47 24 405634 
The Logarithme of 231 2, 363612 
—— 

The ent 1s 19 1015 0, 042022 


But the Superficial content of a circle in 


Gallons and Decimal parts of a Gallon may 


be more readily found, by help of the Gauge- 
point in this manner. 

As the ſquare of the Gauge-point ; Is to 
one Gallon, 

So is the ſquare of any Diameter given, 

To the content required. 
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Example, 


The Gangeepoint of a VVine-gallon, was 
f>und to be 17, 15, let the Diameter given 
be 18 inches, hence to find the content of that 
cixcle in Gallons, 1 ſay 

At the ſquare of 17, 15. comp, Arich. 


7, $31478 

Is to one Gallon , 1, 000 ©, ©00000 
| aare of 18 $ 1, 255272 
Sois the ſquare ot 15, Ls, 257090 
To the content, 1, 101g O, 0420 22 


By either of theſe wayes , the content of a 
circle in Gallons and parts of a Gallons may 
be found: and a Table ſo made toevery inch 
and tenth part of an inch, for ary number of 
inches under 60, the cantent of a Velſlel in 
VVine-gallons,may be ealily found by Afwlri- 
plication only. 

For having found the xquated Diameter , 
you yay find the Superficial content to that 
Diameter in Gallons, and parts of a Gallon, 
by the Tables, which being Multiplied by the 
leagrh, will give the content of that Veſlell, 
Thus, a Veſlel being 32, inches long , the 
Aquated Diameter 18, the Superficial content 
of that circle is, 1, 1015 which being multi- 
plied by $7,32 the conteut of the Veſlel will be 
35+248. that is 35 Gallons, and 248 parts of 
a Gallon, 

B :t becauſe it is more uſual, and fqund more 

uietul 
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uſeful to put a third part of this content in the 
Table then the whole ; I will here ſhew how 
the third part of the conrent of a circle may 
be found, without finding the whole firit. 

Inſtead of the Logarithme of one Gallon 
take the Logarithme of one third of a Gallon, 


and ſay. 
As the ſquare of 17,15 Comp. Arich,7, 531478 _ 


Is tot a Gallon 533 &c, 9, $2287 2 

So is the ſquare of 18 att. br 
Iz42FFZ72 

Tothe 3*. of the content. o, 3672 
9,564901 


So the 0,3672 which is the third of 1,1c15 
15 the number to be pur inthe Table agaiult 
the Diameter of 18 inches, 

And hence to Gauge a Cask by the zquared 
Diameter : two Multiplications are req ured , 
Firit the number in the Table antwering to 
atty Diameter given, mult be Multiplied by 3, 
to find the content of the whole circle. Thus 
O, 3672 anſwering to 18, being Mulriplied 
by 3, the produtt is 1, 1016), and tivs Multi- 
plied by the length will give the content 
a>betore. 

lathe ſame manner may the third of the 
content, anſ{wer;ug to any other D:2meter , 
Le allo tound tor VVine or Beer; bur tie 
quantity of ai Ale or Beer Gallon hath not 
been ſo tully agreed on, as were 10 be wiſhed, 

B 4 ual 


8 The Artof Gangeing. 

untill of tare; but Commidſioners appointed by | 
A of Parliament have now flared the diffe- 
rence between the Gaugers and the Brewers , ' 
and commanded all Gauges to be made at 282 
inches to the Gallon , and according to this 


derermination I have computed the ing 
Table in this manner. 

As 1, ©, 000000 

Ito to 1,27394 0,104910 

Sois 282 | 2,450249 

0 2,555159 

The half whereof 11277 579 


is the Logarithme of 13,948 the Gauge-point | 
qr diameter of a Circle whoſe content is 282. | 
And as the ſquare of 18, 948 Cop: ar: 


7444841 | 
Is to ;j of a Gallon 9,522879 
Sois the ſquare of 18. 6 


Tothe 3. of the content. 0,3007. 
9475264 
the like may 'be done for any other. | 

And this ſhall ſuffice to be ſpoken of Mr. 
Wingate's way of Gauging, by zquating of 
the Diameter, 

2, There is onother way of Gaugeing pro- 
pounded by Mr. Oxghbtred in the 9 Chapter 
of his circles of Proportion , and demonitra- 
ted by Mr. Brigges in the 28 Chapter of his 
Arithmerica Logarithmica, and this is by e- 
qualing of the circles. 


The 
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The ſuperficial content of all circles unde” 
60 inches Diameter, being compured in V Vine 
and Ale Gallons; be ſerreth one third part of 
theſe contents, in a Table orona Rod, this 
done to find the content of a Veſlel Mr. 
Brigge! direfteth thus. 

ake the difference between the contents of 
the two circles, anſwering to the two Dia- 
meters of the Head and Bung : one third 
part of that difference, being Subtrated from 
the great Cylinder, or two thirds being added 
tothe leſſer, the ſum or remainer being Mul- 
tiplied by the length will give the content, 


Example, 


The content of a circle whoſe Diameter 
iS 21» 5 Is 1,5716 

And the content of a circle whoſe ; 

On 1,1386 
Diameter 15 1$, 32 1s 


Their difference is 4330 
x of the difference is 1443 
Two thirds, is 2887 


The greater circle 1,5716 Theleſ(s 1,1386 
L Subltrat, 1443 ® Adde, oO, 2887 
Difference, 1,4273 Summe, 1,43273 


Or thus, according to Mr. Orghtred, take 
two thirds of the great circle, 1,047$ 
One third of the leſler , ©,3795 


Theirſumme, 14273 


to The Art of Gaugeing. 
is the content as before , which being Multi- 
plied by the keagth will give che content, 

But this table in which che lengrh of the 
Diameters are ſet in the firſt Columne, in 
inches, and parts of inches in the Head , and 
content in the common Area,1snot ſoready for 
the dividing of the Gauge-Rod, as the other 
Table is, in which the Gallons and parts of 
Gallon, are ſet in the lide and head of the 
Table, and tht Dimenlions of the Diameters 
in inches and parts in the common Area or 
meeting. 

Herc therefore I will ſhew how the Diame- 
ter of a Veſlel may befound in inches the con- 
tent or third part thereof being given in Gal- 
lons, and this is but the inverſe of the for- 
mer proportions. 

If therefore it were required to find the 
Diameter of a circle whoſe content is 27 
hnndred parts of a Gallon, in Wine-meaſure, 
the proportion is, 

A+ ® of a Gallon Comp. Arith, e, 477121 


Is to the ſquare, of 17, 15 22468522 
$0 is, 09, Viz. Þ ot 27 8,954243 
To the iquare oi che Diameter. 1,399855 
' The halt whereot, 0,949942 


Is the Lovarithme of 8, 911 the Diameter * 
an{wering to 0g, the 3d. partot 27 as was 
required, 

Theſe things premifed to compute the can- 
tent ot any VVineor Beer Vellel cannot be 
difhcult , the lengti 0; the Veilel wich the 

Diameter, 
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D;ameters at Head and Bung veing given; as 
by Example will be evident, 

Let the Diameter of a V Vine Veſlel at the 
Head be 18 inches, and at the Bung 32. 
1be number in the Table anſwering to 18 
inches» 


Diameter is, |; 0,367 
And the number anſwering to 32 is 1,160 
which mult be again repeated, 1,160 
The ſum is, 2,687 


which being Mulriplied by the length, ſuppoſe 
40 inches the Produtt 107, 480, is the con- 
rent required, 

The work is the ſame by the Rod as by the 
Table, and the third part of the content of a 
circle , being ſet in the Table and on the Rod, 
the number of Gallons and parts anſwering to 
the Diameter at the Bung, muſt be doubled 
or ſet down twice , and the number anſwering 
tothe Diameter at the Head once, that is, one 
third of the content of the circle anſwering to 
the Diameter at the Head, and two thirds of 
that circle anſwering to the Diamerer at the 
Bung, their Summe being Multiplied by the 
lenzh, will give the content as hath been 
ſhcwed, 


3. Hitherto 
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2, Hitherto I have ſhewed the two common 
wayes of finding the quantity of Liquor in a 
whole Cask, there is yet a third way praftiſed 

Mr. Michael Dary, by which _— hnd 

content , when the Veſlel i in Parts 
or in VVhole, 


In Fignre 1. 

Let OBPL OO DRM repreſent th® 
Cask, B D che Diameter at the Bung, O & or 
P Q the Diameter at the Head, / D that 
part of the Diameter which is VVet, Y B the 

rtof the Diamemeter which is Dry, Af L 
thelengrh ot the Veſſel. To find the content 
of the whole Cask, being as before ſuppoſed 
to be the Fruffum of a Spheriod, the rule is this 
Ten tines the ſquare of the greater Diameter 
B D moore 5 times the ſquare of Þ Q.. the leſſer 
Diameter, Mnltiplied by M L the length of the 
Veſſel, and the Produtt divided by 15, times the 
quotient of the Diameter of a circle divided by 
the Area, will give the content of the whole 
Veſſel. 

E x ample. 


Let the Diameter of a circle be 1,05000000 
and the Area 78539816, by which if you di- 
vide the given Diameter, the quotient will be 
1,27324 which multiplied by 15 the produt 
1s 29,0986, Now then ler the greater Dia- 
metrer'B D 21, 5 and the leſlzr Diameter P ry 
| rl 
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1$, 3 be given; the ſquareof BD 21,5 is 
462435 and the ſquare P Q 18, 3 is 334,89, 


content of the Vellel in 

And taking D for the Diameter at the 
Bung » andd tor the Diameter at the Head. 
L th, Dr for the Diviſor, © the 
quantity of Liquor or content of the Veſlel the 
rule in Symbols will ſtand thus, 


toDDÞegdd xL 2 
IEEE: 


But if the content of the Veſlel were re- 
quired in VVine-gallons , you muſt make Dr 
4412, 

If in Ale or Beer Gallons y you muſt make 
Dr -—— 5386. And bence' your formeripro- 
duRt 251878,00 being divided by 4412 the 
content of the Veſſel in V Vine-gallons will 
be 57. o8g. 

Or being divided by 5386 the concen: i: 
Ale Gallons will be 46, 765. 

But if che Veſſel ſhall not be quite full, but 
fhall cut the Heads, ſuppoſe at 7" and x, 
and the great Diameter in F”, and the quanti- 

ty 
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ty of Liquor be required; Divide / D the 
ion of the great Diameter, which is wet, 
B D the whole Diameter , the quotient 
ſought in the firſt or laſt Colvmn, in the 
Table ſhewing the Area of . the Segments of a 
Grcle, will give you the Area of the Seoment 
V D by which if you multiply 106 DD at 4 
* L. and divide the produc by the common 
viſor given, the quotient ſhall be the quantity 
of the Vee! ſo filled. | 


E xample, | 


The great Diameter B D, was ſuppoſed 
to be 21,5 and ler / D be 15, own . being 
divided ty 21,5, the quotientwill be 0,6976 
and the Area A therenn I Vos, 
and the t Sr product 251878 being W\ulti- 
plied Bog + apd divided by 19, og86 the 
quotient will fo the content in wches ; 
or being divided by 4412 tHe quotient will 
be AA the .c&nrent in V Vipe-callons, Or 
Wee 7.ced by 5386 the quoriene will be 

the content, in Ate or. Beer Gal- 
lons, 

Again, Let FB be 6,5 this divided by 
B D 21, 5will give for the quotient, 20232 
and the Area auſwering therciitiro $48 and 
ne or produet 241878 being multiplied 
by 3434 and the product th 'Vided by 
19,9986 the quotient will be, the can- 
tentobf YF' OB X in inches, 

Or 


The Art of Gaugeing, 15 
r tgrg divided by 441 2 thequotient will 
be! Þ2ZE5 the content in V Vire-Gallons. 


Or beipg, givided be 5386 the quotient 
will be the content in Ale 
The cament of F Bin inches. 
VY Din inches, 


The content of the whole. 


InFVine Gallons, 


»x50 
The content of F” B +40 +44 
The contentof Y D Y 
The whole content. 5 7,08+ 
In Ale or Beer Gallons, 
11+D FF 


The content of /' B 


The content of Y D $2.54! 
The whole content. 46,335 


The differerce between theſe contents 
thus found ard thoſe found at once is ſo ſmal 
that it 1$ not cCorliderable, br! were the 
Table of Segments inlarred, this little ciffe- 
rence would be prevented alfo. 

And this 1s ſufficient tor the finding of the 
quantity of L:uvor itt # Coopers common 
Cask wh<cher it be filled totally or only in 
part, the Cask being taken for the Fruſtum 
of a Spheriod. Bur 
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. But if ic be taken for | the middie 
F fe of ia Parabolrcal Spindle _ 
cepred berween ewo' Paralell plains Pq. 
diſtant from the Center , cutting the Axis ' 
at right Angles , the work will be 
differing from the former, not more difficult, 
but as the experience of ſome praftiſed Gaugers 
* hath clearly proved ir more exadt, 


T he way 15 thus, 

Ler D repreſent the great Diameter, 4 the 
leſſer, L the length , hence to find the con- 
tent of the whole Cask , . I,fay, 

8$DDyþ7 dd xL——Q 
Dr, # 


——— 
w 


That is in words, Eight times the ſquare 
of the greater Diameter , more ſeven times | 
the ſquare of the lefler , being multiplied 
bythe length, and divided by the comman 
Dwiſor , the quotient ſhall be the content, 


F xample. 


Let the greater Diameter be as before B D 
21, 5 whaſe ſquare is 462, 25, the which 

. being multiplzed by 8, the produtt is 369$,00 
and let the leſſer Diamerer be P ©. 183. and 


the * 


ie 
1- 


es 


ed 


© By 7 
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the ſquare thereof 334, 89 which being mul- 
riplied by 7 the produd is 2344,2 3 the ſum 
of theſe two produdts is , 604 423 which be- 
ing multiplied by 4o the length, the proda& 
is 241689, 20: Andthis produdt being divi- 
ded by 19,0986 the quotient will be x2654,8 


the conrent in inches. 


Or being divided by 4412 the quotient will 
be , $4:779 the content ur Wine-Gallons. 


Or being divided by $386 the quotient 
wilt be. 44, 373 the content in Ae or Beer. 


And if'the Liquor in fych a Cask $ this 
ſhall be paralell ro the line #Y X, you mult 
proceed as was before direfted ; as if YV D 
be 15 , the quotient will be o, 69767 and the 
Area 74497 by which if you multiply the for- 
mer product 241689,20 and divide the fat by 
19,0986 the quotient will be 9427.4 the con- 
rent in inches, 


Or if you divide the fat by 441 2 the quo» 
tient will be 40.881 the content in Wiue- 
Gallons. Or it you divide the fatt by 5386 the 


Faotient will be 33-430 the concent in Ale or 
B:er Gallons. 


Azain, L*iY B be6.s this beings divided 
by B D 21, 5 the quotient will be ». and 
he Area of che Sezmene YÞ34 25 before and 

þ the 


the former Produtt-$41639,2 being multi- 
pled chereby, and the fact divided by 19,0986 
the quotient will. be 3227.2 ' the content in 
Inches. pr | . 
Or being divided þy 4412 the quotient will 
be 13.970 the content in Wine Gajlons, 

Or being divided by 5386 the quotient will 
be 11.444 the content in Ale Gallons, 


In Inches. 
The content of # B, | 3227.2 
The content Y D, | ; : 9437.4 
The whole content, T4653 3460 

In Wine Gallons, 
The content of /” B, 13-970 
FD, 40.871 
The whole content. $4781 
_ 4u Alt Gallem, 

The contents of A | - on 
The whole content. 44.874 


$74 
_ $- In taking the Dimenfions of theſe Veſlels 
it may {0 fall our, that ſomtimes you can not 
come to take; the length of the Veſlel, and 

yet 


— — ww Why. 
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yer you may take the Diameters at the Head 
and Bung, with the Diagonal B8 &. Drawn 
from che midle- of the Bung 10-the bottom of 
the Head, hence to find the length, D being 
the greater Diameter. « the lefler (3 © \ro the 
Diagonal, ro the tength,ond $ + 0.4 


EL==r : 4GG-—-SS. 
That is the ſquare roar of 4 times the 
ſquare of the Diagonal , leſs by the ſquare of 
the ſum of che Diamecers is equal to the tength 


ſought; or it the, Diagonal be ſought - © 
G=3r, L L 6 $4;: , 


That is half the ſquare root of the ſquare 


of the length and ſquare of the ſum of both 
Diameters is equal to the Dragons! . 


Or if the (um of the Diamater be ing yieed 
=r. 4 GG——L L, of... 

That is the ſquare root of 4 times, the 

ſquare of the Diagonal lefs by the iquare at the 

length is equall to the fam of the. D.amecers. 


D=—=$S——d. And d= $S——D. 


(> 2 Chap, 
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CHAP. II 


Shewing bow to Gauge 4 Brewer's Twn, 
Either tm the Whole , or Inch by Inch. 


| Brewers Tun, is generally taken to be 
the fruſtum of a Cone, and therefore 
in ſhewing how to find the content of the one, 
the other is alſo ſhewed ; and to find the con- 
tent of the fruſtum of a Cone , there are many 
wayes, 1 ſhall content my felf with theſe 


Following. 


The firſt Va. 


Multiply each Diameter by it ſelf and by 
at cache, and the aggregate of theſe Pro- 
duds by the akirude of the truſtum , and the 
laſt Produet, by 78539 the ſuperhcial content 
'of a circle whoſe Diameter is 1, 000 &c. 
A third part of the laft produt ſhall be the 
comment of the fruſtum, 


Figure 


2a =. =x £A; ©Akl.. 
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Figure 2. 


Example. 


”" Let the Diameter of the greater baſe be 
A B and the Diameter of the leſſer baſe be 
a D. 20$ and let the Altitude be OG 60 
aches. 


The ſquare of A B 144 that is the ſquare 
ANCB.jis 20736. and the ſquare of HE 
108 that is the ſquare HE D F11664. 

And tbe reftangle or produtt of A B 144 
and HE 108 is 15552, 


A B. \quare is 20736 
H E. ſquare is 11664 
ABxHE, is 15152 
Their ſum is" 47952 
Which Multiplied by O G, 60 
» Theprodud is 2877120 


and this produ@t divided by 3 the quotient is, 
959040 the content of zghe Fruftam Firamide. 
ABCNHEDF, 


C3 And 
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And as a Paralel lepipedon is equal to three 
Pyramides : So a Cylander is equal to 3 cones 
of the ſame Baſexnd Altitade, by the 7 and 
10 of 12 of Exclide, therefore to find the 
content of the Fruſkxm cone , I ſay. 

As 1 

Is to 78539 9895089 
$0 is, 2877120 6.458958 


To the triple conteut, 2259684---6.3 54047 


Or Aſunity 
Is to, 78539 9, 895089 
So is 959040 5.981836 
To the content , 7532238 —— 5.876925 


A ſecond way, . 


From the Solid of the greater baſe and 
whole Altitude of the Pyramid , dedu& the 
Solid of the leſſer baſe and Alticude cut of, 
the remainder ſhall be equal to the triple of 
the Fra nw, 

According to this rule, the altitude, of 
the Pyramid cur off muſt be firſt inquired, 
which may be thus found. 

As the difterence between the Diameter 
given , 

[s to the lefler Diameter. 

So is the altitude of the Fru/tums given. 

Tothe altitude of the Fruftum cur oft. 


Example, 
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' Exanmyle. 


In the former Fraffaw the greater Diame- 
ter was 244 inches, the leſler 108 the diffe 
rence between them is 36- Now then, 

As 36.108 : : 60, 180, the altitude O Z, 


736 Sch veng Matrphed by 390-6 
20730 Whic unuphes by 240 

whole altitude of the Pirawide, the Prodyt 
4976640 is the triple content of the whole 


Piramide. 


And the leſſer baſe 11664 being Multiplied 
by 180 the altitude © Z. the Product 2099520 
is the triple content of the - Prramide cur 
off, and the difference berween, theſe; two 
vis, 2$77120 is the triple content ot the 
Fraſtum required as before; the reſt of the 
work is the ſame with that in the former 
Example. 


And now the content of the Fruſtuw 
cone being found in inchesif you divide that 
content by 282 the number of inches in an 
Ale Gallon the quotient will be the content 
in Gallon«, & in the former Example, 

* - The content of the Fruſkum cone was found 
to be 753.22Þ inches, which being divided 
by 283, the quotient is 2671. the content in 

C 4 Gallons 


24 be Artof Gabgning. 
Gallons as was required. And this quotient be- 
ing divided by 32 the number of Gallons 
in an Ale Barrel, or 36 the number of Gallons 
in a Beer Barrel the quotient will give the 
* content in Barrels required, 


But becauſe the content of the whole 
Fruftuw or Brewers Tun , 1s not only by ar 
red but the coutent of any part thereof; 1 
-will now therefore ſhow you how to find the 
content thereof inch by inch. The triple con- 
rent of the whole cone was before to 
be 4976640 inches, which being divided by 
282 rhe content in Gallons will be found to be 
17646. 


Hence to find the content of one inch of 
this Tun, the angle NZ K muſt be firſt 


inquired by this proportion ; 
y the attitude Z G. 240 | 
Isto N A DE. 72 
So is the Radivs 100009 | 
To the Tangent N Z G. 3000000 | 
Grad, 16. 69 
or by Artificial Numbers. 
As Z G. 240 2.380211 
Is to N A—D E--72 1.357332 
Sois the Rad. 10.000000 


Tothe Long, NV ZG. 16. 69 9.477121 


And to find the Semi-Diameter of the 


Baſe of the cone, the Altitade being ſhort- 
nedinch by inch, I ſay, 


As 


aca G 7 
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 Asthe Radius, : 
Is tothe Tang. 16. 69 9.477121 
- Sois the altitude 239 2.378398 
To N G. 71.7 1.855519 


The double whereof is 143.4 


The fquare whereof being Multiplied by 
the altitnde 239 gives the triple content. 


Logarith, of 143-4 2.156549 
The Logarithme of the ſquare 4313098 

arith. 239 2.378398 
Triple content in inches, 6.691496 
Logarith, 282, ,Sub. 2.450749 
Triple content in Gallons. 4.241247 


1742.8 which being deducted from the triple 
content of the whole cone, 17646 the remain= 
der 218 is the triple content of one inch of 
that Tun in Gallons, and 72.65 the content 
it ſelf , the like may be done for any other. 


3. Otherwiſc. 


The content of the whole cone in Gallons 
was found to be 17646 the Logarithm of the 


cube root. Loo, 17646 4.246687 
z (heres is 1.415562 
Now 


EY TY ene or 9 Io” amy o—— A 
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Now then I ſay , 
Comp. Arithmaical, 


As the whole altitude 240, 7.619789 
Is tothe cube of that of the content, 1.41 5562 
So is the ſuppoſed alticude, 239 2.37398 


The cube root of the conrent 1.413749 | 
To the triple content, 1.7428, 4.341247 


which being deduQted from the triple content 
of the whole cone 17646 the remainder is the 
triple content of one inch of the Tun as be- 
fore. And in this manner any upright Tun 
taken for the Fr»ftum of a cone, may be 
Gauged inch by inch as was propounded. 


4. If ſuch a Tun ds lean, the comtent of the 
whols T wn way indeed be found ; as bath beou 
ſhewed,, But to Gange the {ame rich by inch 
doth yet require further tranble, 


And the Hypothenuſal line of the whole 
cone is required to that purpoſe, which from 
the whole altitude and Semi-Diameter of the 
baſe may be tound in this manner, 


As 
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As the dine of NZ K.16.6992 9.458497 


Is to the Radius 0,000000 
SoNK. 72. 7.357192 
To NZ 240,56 2.398625 


Or thus , without the Table of Sines and 
Tangents , the (ide line N Z. may be found 
by the altitude of the whole cone. Z G. 240. 
and N XK, 92, thus firft find a mean propor 
tional in this manner , from the double Loga- 
rithme of ZG. 240. : 
VIZe 4-760422 
Deduct the Logarithme of AK 752, 1.857332 
The remainer is 2.903090 
the Logarithme of $00 the mean onal 
number ſought,*s which if you adde A KX 72. 

Their ſum is $72 Logarith. 2.940616 

To which adde the Logar, of 72 1.857332 


The ſam'is the Log-ſquare of N'Z, 4578848 


Half the Logarithme 2.393924 
gives N Z. 250. 57 as before. ; 
Otherws(e. 
Meaſure the (ide line of the Tun pr ed 


which let be NH, 6264. & O, 60 and ©Z, 180 


As 


tt wc = eo © ot Aw * 


4: wn es wn 
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As GO. 60 "Comp. arith, 8.221848 


Isto Z O. 180 2.298272 
Sois N H. 62. 64 1.796852 
To H Z. 189. 92 . 2.273972 


And 250 56 is the ſum of NV MH. and H.Z. 
thatis the tide line IN Z, required . | 


Theſe things premiſed let NZ C. repre- 
ſent a —_ 2 ©. a leaning Tan, DE. 
the height of the Liquor on boch (ides : the 
content of the whole Tun being found as be» 
fore fthe Fraſium NDEC,. is to be com. 
pated in this manner, 


As the cube of the (ide line Z NN. is to the 
ſalidite ofthe whole cone NZ C. fo is' the 
cube of the Geometrical mean berween D Z. 
and E Z, To the Solidity of the Eliptick 
eeDZE, 

As Mr. John Collins hath colleted from 
the Doctrine of YVivan de Maximis, ot Mini- 
-1:and publiſhed the ſame in the Philoſophical 
Tranſattions of the Royal Society Numb. 33. 


he 


bath circles, or both 
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The Sideline Z D. was found to be 250.36 
and the Logarithme thereof 2.398925 
The triple whereof 7.196775 

is the Logarithme of the cube thereof. . 


Let the line DZ, 202. 56 2.306553 


And Z E, 21$- 2.338450 
4 645009 
The Logarithme of the Mean. 2.322504 
Now then, 
As the Cubes of N Z Com. arith.2,803225 
Isto the Soliditie - 6.219814 
Sothe cube of the mean, 6.967512. 


Tothe ſolide of the cone cut of. 5.990551 
978480. AS; - 4. 


5. Hitherto I have ſhewed you how, to 
find the content ot a Brewers Tun, when ir 
is as we have ſuppoſed it tobe the Frufam 
of a cone; and now 1. will ſhew you how'to 
find the content thereof, atcording t6 the 
Rules and direions of Mr. AMichaet z; an 
Ingenious Artiſt and Praftiſed Gauger: when 
it is the Fruſium of a Cylindried, that is 2 
Solid conteined under three ſurfaces, towit, 
two planes parallel, and a covex bigerter, 
whether the paralel] Jon or Ba{(is, be 

liplis, or one a _ 
a 


- " . 
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andthe other an Eliplis , the conjugate Di- 
ameters in each Baſe cutting one another at 
Righr angles , and thoſe aloft direQly oppo- 
lit to thete below. 


As 'in Figures, BE and GH. are the 

ght angled corytygare Diameters alot; 

L Q.- and NO.are the two right angled conn» 
gate Diameters below. 


Now. then if you put A=BE. and B 
=6GH, G=ON,H—,ELQ_A and Goppolite 
and'B & H —_— P—TsS the perpendicular 
height of the Cylindroid. C-=to the content. 


A $4GxB: HG At Ax Hoax F=C. 


— n_ 


3.81972. 


*That is in words, Half G added to A and | 
their ſum multiplied by B and half A added 
to.G and their bay monipitcd by H and the 
ſum ot both-theſe prgdutts multiplied by the 

he, and divided by 3.$1972«4p<common 
divfor. the quaticor ſhall be rhe content 
requireq, | 


Example 
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Example. 


A275. Bqa The conjugates aloft, 
G 42. H 42. The conjugates below. 


#4 $$, G=48 which being multiplied by 
B 42. the proqutbs 2016, 


Gwþ + A= 55. 5 which being multiplied 
by H 422 the produtt is 2331-0 rhe ſum of 
theſe two produtts is 4347.0 which being 
multiplied by the length 46 rhe product i 
199962 and this product divided by 3 the qf 
tient 66654 is rhe content of the Fr 
Pyr awbods, | _ 


Or being divided by 3.81972 (che triple 
of the jent fonnd by dividing 1.00000 
the Di fa circle by 58539816 the Ares 
thereof ) the quorient will be 52349 


A 34G = 48 Log. 1.681241 
B g2 . 1,6623249 


The Produft, 2016, 3.304490 
G 
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TOO 
MEIN MF 
The ſame of the two Products. 

it $997 of the Frafiis, ad a phe 
Produft, 19962- | $300947 


The quoti. : 66654 


Which being divided by 3 + 44 
| | 422 3925 
is the content of the Frufum Pyramide.. 


And this Produdt 199962 $.302947 
divided by 3.81972, - ;- 0491031 
The quoti. 52349 - + - 4718916 


is the conrent ot the Tunin Inchees. . 


| 6. Yo (cur this Cylindriede inch by inch; 


—_ - | —— - 


from, the baſe wherein G and H are con- 


ingates, make D=4A—G then 3G N uÞ 1.5 
D#=to the 1. Frufaw 3G + 45 D+H= 
to the Firſt Difference 3 D=to the Second 
Difference, if theſe ſeverall Produdts be di- 
vided, by the commgn diviſor before found, 
that is by 3.81972. 


E xample. 


— — 
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"_ Example. £ 


- . From © 42 dedudt A 27 the remainder is 
4—6&—15 which being divided by P 46 the 
quotient is 0.3 2608=--.D, 


» A——G=--15 I.176091 
P 46 2.662758 
——=D 0.32608 4 9.513333 
3. G=126., 
« 13 D 0.4391 2, 
oO v2 LR 
= 145. 5188. 2, 9938681 
G43 1,62 3249 
F-Produtt . 
Kg 3-721930 
Diviſor. 3.381972 0.582031 
t. K, 1380,0642 3.139899 
— TD, 0.32608 
4 


— — 


1.30433 
+ D. o, 16304 


———__—_ 


-- 
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\ 146736 from 3G 126 reſts. 


6:1 D 12453264 1,095 283 

42 1.623249 
Produdt , * >  gonongs 
Diviſor wy ©, d.3810 I 
1, Difference 1369.3078  3136z0x 
——7 Do,97824 1.613694 
Multipled by G 42. 0.53203 


2- Difference, 10.7563  1:031663 


ws gry Fg Difference continually, and the 
—» } Lok. SET _ —_— 
the Firit Froſtuw, 

of this Cylindriode, rh wth ads web work 
it ſelf doth ſhew better then many words, 


Pirft, 


— 7 
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[ b x 3$0.0642 1369. 307$ 
k 1369. 3078 ; 10. 7563 
2 2749.3720 1353.5515 
1353.5515 10.7563 
3 4107-9235 1358.795 2 
«ct {OS 10.7563 
4 5455-7157 1337.0389 
| 

| 1337-0389 $17 10.7563 
5  6792.7576 * 1326.2326 
1326.2526 | 10,7563 
6: V119.0402 1315 $263 
1315.5263 10.9263 
7 94345665 1304-7700 
1304-7700 : 10.7853 
$ 10739-3365 1294.0137 
1294-0137 10.7563 
9 120333502 12$3.2574 
128342574 10.9563 

AT Bn >... AO —— 


—  ——_ 


— 


>: 4 
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. Firſt. Fraftwin. Ferſt Difference 
'1O 13316.6076 I272-JOLI 
1272.5011 : 10.7563 

11 14589. 1087 - 12617448 
1261.7448 ; 10.7563 
12  13850,8535 = 12509885 
125.09585 10.7563 

13 17101. $420 9 1240.2322 
1240 2322 10.7563 

"14 -18342.0742 .1229.4759 
1229.4759 10.7563 

15 195715501 1218.7196 
- 1219.7196 10.7563 

16. -| -20790.2697 * :1207.9633 
*C 1207-9633 | 10,7563 
17” "21998 2330 1197.2070 
+.» 1107-2070 10.7563 
18 - '24195.4400 y 118614507 
* - .1186.4587 10.7563 


— 


[4 F 


19 


—- 
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Firſt Fraffum.” * Firſt Difference, + 
19-: 243$1.3907 "1 1175.7944 
1175. 6944 | ©» - 70-1563 
2Q. :\ 25551.555r 1164.935r 
ES 2164.9381 -. "10.7563 
2U --26722.5233 -21$4.1913 
- >” ©0154-1818 10.7563 
2% : +239836 7050 : 1143-4255 * 
+= 1143-4255 10.7563 
23, ©, 29920.1305 . 1132669: 
£5. 1132. 6692 10.7563 
24” -*© 130 192.7997 121.9129 © 
F-* 121.9129 10.7563 
25c0_31274.7126 111.1566 
. 4111.1566 10.7963 
26 * 32385. $692 1100.4953. 
| 1100,4003 10 7563 
27: '33486.2693 1089 6440 
10389.6440 10.7553 
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Firſt Frafium, Fir Diffenentes\ 
23 34575-9135 . 1098.8877 
: 101.8877 10.7563 
29 35694-3012 1068.1314 
106 1314 $0.7563 
30 36732-9326 => + 10973758: 
0s 1057-3751 -; "10.7563 
31 37730. 3077 $546.6133 
8046.6 188 / 10.7563 
od- £52 38826.9265 wy n099.064 
$” 1035.5625 - qo 
33 239862.79399 1025. 1062 
1025-1062 10.7563 
34 a4n8%7.3952 10 14.3499 
1014-3499 10.7563 
35 41902.2451 003.5936 
1093.5936 10.7563 
36 . . 4290558387 992.8373 
1 bean. 10 7563 


37 
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Firſt Profem) n Firft Difference: 


| nba” | 54 globe 
oP x . 982.0810 10.7863 
38 . - 44380.7570 97143247 
1$2SC2. 971.3247 "oC FOB 20,7563 
39 -- . 45852.6317 " - » - 968.568; 
' © ** 960 568g 10,7563 
4850. 46312.6501 PT, 
949-8121 10.7563 
— — ——_— ———— 
41... 0 49762.4622 . - - 939.0558 
, ©" "939-0558 10.7563 
42 - $$701.5190 | 923.2995 
PR . 928.2995 10.7563 
43-. . 496293175 yr7.5442 
«ne > PIP 3432 - ,780:7563 
—— > ——_———— ——_—_ Cs, —s 
44... . 59547-3607 ..- -. , - - 617869 
906.7869 10.7563 
45 9$1454-1476 896.0306 
. 896.0306 


} .46 $2350.1932 


4> The Artof Gaugeing. 


T 


dee - <4 and H, =__ | 
ua | I P would: quote 
- 2608 as before , but the quotient will be 
ive and therefore makeing G 27 thrice 
G #, 1 $D 81.4% 1.911099 
H 42 1.623249 
ProduR. $-334348 
Divifor, 3.31092, 0.582031 | 
1, K $96.018 2.956317 
3. G 443 D 82.467 1.916280 
H 42. 1.623249 
Produ@t. 2. 9525 
Diviſor, 3.81972 2 <=. 
1 Difference 906.772 2957498 
3D 9 9.990339 
H' 42 1.623249 
Produdt #A 33 
Diviſor, 3.81972 gta 
2. Difference, 10.753 1.031557 


Firg 


_— CO een — 


"4 PER T.% WIT CORY WY I  =RTY — 


3 3729-315 928.278 | 11 


928.258 10.753 | 

4 3648593 939.031 1: 
939.031 1: Bo9Y | 

5... 4587-624. -— 949-784 | l 

949-784 10.753 

6 $$37.408 960.784 1 

537 MW 10.753 

7 6497-945 977.290 | | 
971.290 10.753 

$ 7469-235 982.043 | 
982.096 7 Fl 753 

9 B$8451.258 992.796 | 
992.796 10.753 

[46D im ah RE cs” Fa 


| Thi} Gauiting, 44 


| raft Froffore. \\ Firſt Differenc e . 
[16 9444-074 | 1503.544 © 
bes <4 ', 10-753 
it” 19447.623 10.43.302 © 
A 1014-302 #008 _ 10.753 p 
' 14" 11461.925 [1025,055 © 
OO  _'. ___ _—_ 
1 -12436.980 1035803 - 
_- 1035.808 _- 10.753. 
_ MEOnes ch, — — — n _—— 
14 13522-788 © 1046.56x 
-- 1046.56 10.753 
15 | 14$69.349 1057.314 * 
1057.314 10.753 
———————— 1068.067 
1068.067 20.753 
w 16694.730 1073.$20 
1078.320 10.753 
1s 17773.550 1089.573 
1089.573 ' 10.753 


lh, _ 
bu 


19 


44 The Art of Gaypring. 


CT — — — 


——— gg 


23 


Firft Froſtum. Firf Different, | Fi 
x  18863.123 110.326 Ke 
100.326 I0, 753 | 
20 -. -19963-449 111,079, 
1111.079 , 10.753 
21... 21974.528 1121.32. | 
'*. 2121.832 10.753 | 
23 - -22196.360 | pH 
1132, 555 ns 
23. 23328, 945 | 1143.338, 
1143-33 10.753 | 
24: 5.283 PIT 1154-091. 
: 1154.091 10,753 
25 . . 25626.374 1164.844 | 
1164.84 4 10.753 
26 - 26791.218 1175.597 ; | 
1175-397 10.753 
27 27966815 - 1186.359 
1180.359 10.753 


- 


: 


The Artof Gaigellly. as 
Firft Difference, 


6 | 23$ + 29153.165 1" T197.103 
3 4. --.* : 1197.103 : 10.753 
9:| 29" [© 30350.268 1207.856 
3 | {© 1207.$56 10.753 
2.| 30 © 31558.124 * 1218.609 
- 1218.609 10.753 
j/ 31 32776.733 1229.362 
1229.362 10.753 
F 32 34006.095 .. 1240.115 
; bi 1240.115 10.753 
= — 
| 33 $35246.210 1250.368 
| 1250.868 10.753 
| | 234 36497.078 1261.621 
1-3 1261.621 19.753 
? 35 : 37758.699 1272.374 
1272.374 10.753 
36. 39031,073 123.127 
1283.127 


10.753 


2” w_— CO, 2 R- — 


4 
3 


gs The Artof Goageing. 
ref Fraton..s— Fi Difennc| 


40314-200 1293.8 | 
37 1293.880 10.753, © 
cm A———— 
38 go6o8.ofo 1304-643 | 
* 1304-633 10.753 
——_ | 
912.713 1315.366 | 
” ng.ads 10.753 
40 44223.099 1326.139 
1326.139 10.753 | 
—— grons - 
1 45554.235 1336892 | 
? 1336392 10.753 |. 
42 46891130 1347-645 
1347.645 10.753} | 
43 48238.77 1358. 398 | | 
1358.39 10.753 | 
— | 
44 49597-173 1369.151 | 
1369.151 => -  r 
45 $0966.324 1379-994 | 
1379-904 


i... — 


46 $2346.228 oo 
"0's 


-| | A 43, B 42, the coningates aloft, 
| G27- H 27, the coningates below, 
53 The contentOfthe whole Fruſtum is.43679. 


' You ſhalt makeP.) A—G=D 0.320608 as 
's | before: andin this caſe Affirmative, 


3 | 

= GG, 21 

1 3640 Hrgu 1.910229 

5 tiplied by D 326 9.513218 

4 ProduR. 26.512 1.42 as 
3 GG. 2187. wer wy 


Z 


48 The trilf Guogeing, _ 


Z2213.512 
obs y 3.81972 ' 
R. $794959 


9 G. 243. 
7.D. . 3-228 


Z a5 
Mulciplied by D.326 


ProduRt. 79.961 
3GG 2187. 
Z.2266.961 

* Divide by 3.81972 

| 1. Difference 593.488 
6 G. 162, 

12D. 3.912 

Z. 165.912 

D, 326. 


Produft. $4087 
Divide dy 3.81972. 


2, Difference., 14.160 


.L 3-763051 
-&. 


8: 
as | 


2.38966; | 
9.513218 


— _ , 


, 1.902883 | 


3-355444 
0.582031 


2.773413 | 


| 


551320 


1.733099 3995 | 
0.582031 


1.151064 


D, i 


| The Art of Gatgeing. ag 
82 | 
31 | 
51 
| D. 326 9. exnand 
| | 9.513218 
| Log. 6. 0.778151 
- | + 6. D.D. 9.804587 
1 Divide by 7.8. 972 0.582031 
$3 | 3. Difference. 0.1669 9.222596 
© he n 
31 
13 
| eas ASS 
| 
4 TY 
95 | 
wy E Firſt 
64 


5o The Artof Gaupeing, 
Firſt Fruſtum, 1, Diff, 2, DiF. | 
I 579.495 593.498 14.160 
593.488 14.160 167 
2 1172.983 607.648 14-327 
6c7.648 14.327 167 
3 1780.631 621.975 14-494 
621.9959 14-494 167 
4 2402.66 *' 636.469 14.661 
636.469 14.661 167 
5 3039.075 651.130 14.8283 | 
651.130 ©  14:82& 167 
6 3690.205 665.958 14.995 
665.958 14.995 167 | 
7 4356.163 680.953 15.162 
680.953 15162 167 
5 4037.116 656.115 15.329 
696,115 15.329 167 
9 — 4733-231 711.444 15-49; 
711.444 _ 15.496 16. 


lO |} 


_ py —_ 


S399 # 


A, * @ ®n 4*4 a 


PA 


— — 


y_— —— _—— _ 
» 


The Art of Geugeing. 51 


Finft Fruftum, + 1 Diff, 2 Dif, 


Io, .. 6444-675 726.949 15 663 
' 726940 15.663 167 
"= 171.645 . 742603 15 830 
742.603 15:830 ' - 167 
I2. ... 7914-218 758.433 15.997 
, 758.433» 15.997 167 
13 | $672,651 774-430 16.164 
774-430 16.164 167 

14. - 9447-981 -, 799 594 16.331 
' 790 594 -; 16.331 167 

15 4 9237.675 i 806.925 164458 
806.925 /, 16 498 , 167 

IP 11044.600 = $23.423 16.665 
823.423 16,665 +. 167 

bs. 11868.022 840 088 16.832 
$40.08 16.832 167 


18. 12508023 $56.920 16.999 
$6.920 16.990 167 


——_— A .. th DA. ad. 


_— 


a... —_—  ——— —__-— ts ws - -- - -_ 


5&2 The Art of Gaugeing. 
Firſh Fruſtum. 'x Diff. 2 Df. 
19  13565.03z 873919 217.166 

, 873.919 17.166 167 
20 14438.9599 B891.085 17.333 
891 .o85 17.333 167 
21 15339035 go8.qrs 17.500 
908.418 17.500 _ 167 

1.5: | 
22 16238.453 925.918 17.667 
925.918 17. 167 
23 177644371 943-385 19.844 
943-585 17.834 167 
24. 13107.956 961.419 18,001 
961.419 18,001 167 
258 'n9069.375 979.420 ** 18.168 
979. qo * | 18.168 167 
26 "-. 20048.79 588 © 18.335 
997+ $33 ogy 167 
2”. 2 21046.383 / 1015:922 18.502 
101.923 18.502 _ 167 


y 
i 


Aw & DA wo. MF 


x OSS 9 *  — —_ 


The Art of Gaugeing, 53 

Firſt Fruſtum 1 Diff. 2 Diff, 
23 22062.306 1034-425 18 669 
1034-425 18.669 167 

2 $3096.731 1553.094 18.336 
: 105 3.094 18.336 167 
20 24149.325 1071.930 19.003 
1071.930 19,003 167 

3t 25221.755 r090.933 19.170 
1090.933 19.170 _ 167 

32 26312,638 1110.103 19337 
1110.103 19.337 167 

33 27422.791. 1129.440 19.504 
1129.440 19.504 167 

34 2$552.231 11438.944 129.671 
1148.944 19.671 167 

3 29701.175 1168.615 19.338 
" 1168.615 19.338 167 
26 303869.790 n$8.453 20,005 
- 1188.453 * 20 Cog 167 


-- 
. « 


E 3 FM 


4 The Art of Gaupeing. 


Firſt Fruſtum., I Diff. 2 "Diff, 


37 32058.243 1208.458 20172 


1290.458 20,172 167 
38 33266701 1228.630 20.339 
1228.630 20:339 167 
39 34494-331 1243.969. 20.506 
1248.969 20.50Q , 167 
_ LT =F 
42 35744.300 0 1269.9759 20.673 
1269.475 20.673 167 
41 3701 3.775. 1290,148 20.840 
1290,140 20.349 167 
42 3$303.923 1310.988 F 21.007 
1310.988 21.007 167 
43- -- 39614.911 1331.995 21.174 
1321.995 - | 21.174 167 
44 40946.906 1353.169 21.341 
1353.169 21.341 167 
45 42 300.075 1.374.510 21.508 
1374.5 1a 


46 43674555 


te 


” + 


1 cot ww 


WW "— 


O 4 ww 


F 
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The Art of Gaugeing. 


9. If it ſhall ſo happen that the coningates 
aloft Aand AB are equal, and G and 
coningates below, are alſo equal , but the cg+ 
ni11zmres below greater then thoſe aloft. 


55 


the 


160: 36 hDxD= 1 Froftum, 


16 Go 2G 7DxD=1 Differ. 


G K1i2 DrD= 2 Difference. 


f--0= 


A 27. 


(142. 


3 Difference, 


Example. 
B 27. Coningates alofr, 


H 42, Coningates below. 


Hereas in the Firſt Exewple to deduft G 
from A, you malt deduRt A from G, becauſe 
G is the greater, and the remainder will be 
—15 that is 15 leſs then nothing , which be- 
ing divided by P 46. the quotient will be 


—0.326=D, 


E4 


3 G 


8 At of Gauging. 
3 G=126. from' whence dedu 6.326. 
And then 3 G—-D=129.674 which being 
Maltiplied by--D 0.326 the Produ— | 
.969724 which being Negative, muſt be | 
Fhacted trom 3 GG 5292 the remainder | 
will be 5251030276 and. this divided by *, 
2.81972 the quotient, 13745716 is the | 


1 Fruftam. 


Again 9 G=378 and—7 D=2.282 which | 
being deduted from 9 G 378 the remainder 
i$'375.718 which being Multiplied by—Dg326 |; 
the ProduR, 132.4879 mult be dedutted from 
3G G5292, 'and the remainder will be | 
5169.5121- and this divided by 3.81972 the | 
quatient, 1353-374 is » 1 Difference. 


Tn the next place, 6 G=252 and—12D | 
3992 which being deducted 252 the 
remainder is ©.58 to be Multiplied by 
—D., 0.326 and the Produtt, $5.876688 
being divided by 3.91972 the quotient 21.173 | 
is the 2 Difference, ard is — ana y 


Laftly, 6 DD=O. 63765 being divided 
| by 3.81972 the quotient o,166is the 5 Drfſe- 
| rence, and Affirmative; 


Firſ 


- þ %: Y oY 7 ww 


OBZ 0on Fw 


ww Co < 0 f 


The Art of Gaugelng. = 


Firſt Froflum, 1x Dif 3 Dif. 


y 1374-716 1353-374 21.173 
1353-374 214173 169 

2 2728,090 1332.201 21007 
1332.201 21.007 166 

3 4go6ougn p 1311.994 20.841 
1311-194 20841 166 

4 $371-485 1290.353 20.675 
1290.353 20.675 116 

"I 6661.83$ 1269.67$ 20509 
1269.678 20.509 166 

.6 7931-516 1249.169 20.343 
1249.196 20.343 166 

7 9180.65 1228.836 | 20199 
1228,826 20,177 166 

$ n1oqc9519 n208.649 20,011 
1208.649 20 O11 166 
0 11618.160 1188.638 19 $45 
1133, 638 19.845 166 


__—_——— 


——__ -- 


10 


5s TheArt of Gaugeing. 


Firft Froftum, t. Dif. 2, Diſþ 


19 12806.798 1168.793 19679» 


1168,793 19.679 . 166 

11 13675.591 1149.114 19.513 
1149.114 19.513 166 

12 15124.705 1129.601 19.347 
1129,601 19.347 166 

13 16254.306 1110.254 19.181 
1110.254 19.181 166 

14 17364.569 1091.073Z 19.015 
1091.073 19.015 166 

15 18455.633 1072.c58 13.349 
1072.058 18.849 166 

16 19527.691 1053.209 18.683 
1053.209 18.633 166 


17 20580.990 1034.526 18.517 
1034.526 18.517 166 


18 21615.436 1016009 18.351 
1616.009 18.351 166 


i 9 


| 


'Sawl ap, A 


4 


Dan 


S WS FWD V 


” 7 OC , 
—_ _ les 


59” 

Firſt Freftum, . 1. Dif..” 2, Diffs 
19 22631.43 997.658 19.185 
997. 138.185 166 
ww 23629093 979473 18,019 
s 979-473 18.5919 166 
21 24608. 566 96 1454 I 7.853 
961.454 17.853 1166 

22 25570.020 943.601 17 637 
943.601 17.687 166 

23 26513.621 925.914 17.521 
928.914 17.521 165 

24 27439535 908393 17-355 
908.293 17.355 166 

25 28347.928 $91.538 17.189 
891.038 17.189 166 

26 292 38.966 873.849 17.023 
873.849 17.023 166 

29  3on12.$15 856.826 16.857 
$56.82 6 16.857 166 


$23.258 16.529 | 
16.525 266 


ER —— ——  —— I. ED 


_— 


$06.753 16.359 | 
16.359 166 
790.394 16.193 
16.193 166 
774.201 { 16,027 
16.027 166 


CC 


——— — __— 


758.1 15.86x 
15.864 166 


— 


mm — — 


——————_— ——— —— —— 


36 37232337 


.-- 712.0% 


742+311 15.665 
15.665 166 
727.616 15.529 
15/929 166 
712.037 15.363 
15.363 166 


—— —— 


37 


| 


—_ — Rn —_— = 


39 39322,677 666.496 . 14.865 


I4. 166 
9984.171 651.631. _ 14-699 
08- 651.621 16099 166 


41 40639.802 636.932 14-533 
639.932 14-533 166 


——_ 


42 41276.734 622,399 14:67 


622, 399 14.367 166, 
43 41999.133 608.032 14.201 
608 on. 14.201 166 


———_________Al__ 


44 42597.165 $92.831 14-035 
$92.831 14.035 166 


45 43 $79.791 13.869 
| e796 796 


— ——  ——— — — . ——— e— 


—_ - 


46 43679.792 
10. It 


65: The Art of Gangting.' 


26, If the wgates of both xhe baſes be 
tinequal , to cut the Cilindroide, inch by inch, 
from that baſe wherein G and H are conin- 

ates ; and, covingares of the lefler baſe make 


)A—G f=Dand Þ) B-HF= . Tnen, - 


'$G +. 2D: xH 13G &þD xd= 
t Frafnn, Tt * 


he + 4£D. xH $:'42G +7 D 


—"$ Diff, ference. 


rence, 
| 6 D4= 3 Difference. 


\ Kll of them being firſt divided by the 
common diviſor. 3.81972. 


a - - 


- 3 DH: A: 3G «12D: x&=2 Diffe- 


The Art of Gaugeing. 63 


Example. 


A 45. B39 The corhugates aldfe. 


G 34- H 26. The conjttgates below. 


And P) 46 ) A—G=1=—=Do 2391 P.46) 
B-H=13=d. 0826 3 G. 102 $15 D 
0,.3586=102.3586 which being muluplied by 
H 26 , the Produtt is, 2661.3236, 

«.f 


14 G51 &þD.2391=51.2391 which being 
| _— ied by 4. 2826 rhe Produttis, 14.450 

and the ſum of theſe rwo Produtts. 2675803 
being divided by 3.81992 the quotieur 
790.5234, the 1 Fruſtum, 


3 G==102 as before4®D 1.0759 3 Guþ 
4 + D=103.0759 which being multiplied by 
H 26 the Product is 2679.9734. 


4 > G=153 and 5 D=1.6739 and there- 
fore 4 3 S 7 D=154.6737 which be- 
ing mulciplied by d, 2826 the Produft is 
43.71078762, and the ſum of theſe two 
. Produfts 2723.6341$761, being divided 
by 


A 
= 
4 


a Lad pe " 


be - The Artof Gangeing. 
by 3.81972 the quotient 713.0508, is the 
1. Difference. 


3 D 27173 xH 26-=18.6495 and 
36x 12 D 104.8692 x 4. 2826 ts=29.636. 
The tam of theſe rwo Produdts is 048.8899. | 
Which being 'divided by 3.81972 he quo- 


tient. 72-6239) is the 2 Difference, 


6 D d=9.35542 which being divided by 
3.81972 the quonent 0.1061. is the 3 DiFe- 
rence, 


OS 


The Art of Gaugeing. 65 
Firſt Freſtum,  $» Diff. - A Dif. 
1 700.523 713.051 12.641 

713.051 12,641 106 
2 14134574 725.692 12.747 

725.692 . 12 747 106 
3 2139.266 738.439 12.853 | 

738.439 12.953 102 
4 2877-705 751.292 — 12.959 

751.292 12.959 105 
5 628.997 764.251 13.065 

764-251 13.065 106 
6 4393-248 777.316 13.171 

777-316 13.171 106 
7 9$170.564 790.457 13.277 

: 790-4 7 Fir 13.277 ; 106 
8 go6togn $037 13-333 

803.764 13.333 106 
9 6764 $15 817.147 13.499 

817.147 13.489 106 


| 


&& TheArt of Gaugeing. 


Firft Fraftum, z Dif. 2: Diff, 
io. 7581.961 830.636 13.595 
830.636 13.595 106 
11 $412.598 844.231 13.701 
844-231 13701 106 
12 9246.829 $57.932 | 13,307 
$57.932 L207 108 
13 10114. 761 871.739 13.913 
871.739 134913 106 
14 10986.500 885.692 14-019 
885.652 14.019 106 
15 * 11$72.152 899.671 14.125 
899.671 24.125 106 
16  12771.823 913.796 14.231 
913.796 14.231 106 
17 13635-619 928.027 14.337 
928,027 


14.337 106 


13 14613.646 
942.364 


——_— 


942.364 14-443 
14-443 106 


— 


— 


p 


The Art of Gaupeing. 67 
Firſt Froflom,  -1 Diff, 2 Dif, 


| , 
{19 15556.010 956.897 14.549 


$56.807 14-549 1c6 
20 16512.812 971.356 14.655 
971.356 14.655 106 
21 17484.173 986.011 14-761 
986.011 14.761 106 
22 18470.183 1000.772 14.867 
1000,772 14.867 IC 
—_ — = —_— 
23 © 19470.956 1015.639 14-973 
1015.639 14.973 406 
2 20486.595 1030.612 15.079 
1030.61%2 15.079 106 
25 21517.207 1045.691 15.185 
1045.691 15.155 106 
26 22562.899 1060,8756 15.291 
1060,876 15.291 106 


— 


7” 23623.774 1076.167 15.397 
1076.167 15.397 106 


———— = -O—" > JS O——  _ 


þ @ 2d 


68 The Artof;Gaugeing. 


Firſi Fruſtum, 1 Dif, 2 Diff. 
28 24699941 1091.564 15.503 
1091.564 15.503 106 
29 25791.505 1 107.067 15.609 
1107.,067 15.609 106 
30 26898.572 1122.676 15.715 
1122.676 15.715 106 
31 28$021.248 _ 1138.39t 15.821 
1138.391 15.821 106 
32 29159.639 1154,212 15.927 
1154.212. 15.927 106 
33 30313851 1170139 16.033 
1170.139 16.033 106 
34 31433.999 1186.19 16.139 
118.192 16-139 106 
35 32670.162 1202.311 x 16.245 
1202,311 16.245 106 
36 33872.473 1218.456 K 16.351 
1218.556 16.351 106 


37 


7 CI 


The Art of Gaugeing. 69 


Firft Froftum, 1 Diff. 1 Dif 
37 35091.029 1234 907 16.457 
1234-907 16457 106 
33 36325.936 1251.364 I 6.563 
1251, wel: 16, 563 106 
39. - 3057-300  1267.927 16.669 
1267 927 16. 669 106 
40 " 388 5-227 1284.5996 16.775 
| [284.596 16.775 £06 
41 | gong. $23. 1301.371 16.881 
1301-3 371 16,881 106 


ts... ME 
et. 


42 41431-194 "16967 16.987 
1318.252 16.9 26997 © | 106 


Qum_ 


43 42749-446 1335-239 +239 17.093 


1335-239 + 17.093 106 
44 44084.655 1352.332 17.199 
13524332 17.199 106 
45 4#$5437-017 1369.531 174305 
1369.531 
46 46806.348 


F.3 i1 If 


"0! Ugg. 
tr. 1f the Conjugates of both the Baſes be 

- unequal, to cut ti Cylidroide, inth by inch, 
from that Ba(® where G and H are Conjugates, 
andthe Conjugares of the Jefier. Baſe, make | 


Pp) A—Gf=D. 0.1354 Tu before, | 


P)B--HFf—4 0.2826 

DiFering only in this , that they will now be 
| both Negative, as. hath been fhewed in the 
| former Examples. Then,” 
| _ 


ww - 2 


3G+412D: x Hoſe: 12 GwuþeD? vv 
4= 1 Frottum. 
3 Grb6d43D: x Hiſe: 43 Gþ7D 
x d= 1 Drfterence | ( 


6 Dd 7Z. ; Difference, 


 & All of them being firlt divided , by the 


j& 
;3DH: $63 G12 Dt xd= 2 Diff. | 
common Dividor. 3,81972. | 
= | 


5: 46-2 D. 0.35 ” their ſow is 
x be AeSIr being - 
_— 4 4 $2551.9146 
G 67.5% D. 03301672600 which 
being Mulriplied by d 6.2826 the Produdt is, 


” 0079. IT . | 
525150146 


The ſumme. fo 00663094 which being * 
divided by z- > we. oe quotient 1369. 
735. is the 


Again; 3 6: 155 + 4 3D 1.0759 is 
113.9241 : and this kphes by H 3o the 
ProduRt is 5223-03599. 


And 4 $G 202.5 7D 16737 is 
200.8263 which being multiplied þy d. 
oP the ProdaRt is 55.75 351238 which 

added to the former Product 5 223.0299 
th umme is 5166. 28631238, the Addition 
of theſe Produtts is performed by dedutting 
the lefier from the _ becauſe their 


E Sine 
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Sines,are different , and the ſumme of theſe 
two Produdts being, divided by 3.91972 the 
quotient 13 52.535 19 the 1 Difference, 


Again, 38917; #H 49 the Produft is 
27-9747 


3G 135 #12 D 2.8692, their ſumme is 


132.1 10s aroons we 1 by s ©. LEN the Prg- 


du is—37.34016408. 
x. Produt, - 27.9747+ - T s 


The ſamme , 6531.486408 being bn 


Y Dae the quotient" is 17.099 for 
2. F Negative, | 


And 6 D4 0:35542 as [ok 
Example , ——_— divi 
ent, 0,1061, i = 
tive. Daeonct 


he laſt 


$2 


. 
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Firſt Froftum, ” © * 1 Dif, '2 D/P 


t 1369-735. 13524535 17,099 
106 


C 1352.535 17.099 
$e>" 2722.270 | 1335-436 | 16993 
1335-436 16 993 106 
yam _ 4 
4057-796 1318.443 © 16.895 
d. 1318.443 16.587 106 
4 $376.149 1301,556 | 16.781 
13014556 _ 16.781 106 
5 - 6677-795. 184775 16.694 
1284-775 16.675 r06 
oh 7962.480 1263.100 16.566 
1268.109 © 16.569 106 
3 9230.58. wt 1251.53Y 16464 
1251.531 16.463 106 
5 10482,21t 1235.068 16.339 
1235.068 16.357 106 
9 11917.279 2218217 16.24t 
1218,711 16.251 106 


— —  — 


10 
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Firff Fraffum 1 Diff. 2 Dif 
10 12935.990 1202.560 16.145 
1202.560 16.145 106 

I 1913 $.559 186.415 16.039 
415 16.039 106 

12 12 ©  15324.965 2190. 376 15.933 
2170.376 15.933 106 

13 - 164954341 1154-443 15.721 
1154-443 15.721 106 

14- 17649..784 1139.616 18.872 
| 1138.616 15.972 106 
1$-$8.450 1122.395 15.615 

I "1122095 15.615 106 

—ajae 199 11.295., 11c7.280 15.5%9 
1107.280 15.509 106 

x7 : .21018.5755 1091,791 15.403 
| 1091.771 15.403 106 
8 22110.346 . _ 1076,363 15:297 
1076,368 15.297 106 


 _—_ 


18 


15.191 


© BB og A. 2.12 
21 25294355 


1061.071 15.191 106 
= 24243.335 1045.880 . 15.085 
1045, 15.085 106 


1030995. - 64979 


6030795 64-979 . 196 

g—_ 323.160 | 7 _ $ _— g ; 
22 2632 1015.816  . 14-573 
n015.816 14-373. 106 

23. 27338976, 1009943 14-767 
os 1000.943_ 14-767 106 
| 23 28339939 986.176. 14,661 
984.176 14.661 106 

” 2936095 971.515, 14555 
: 971.515 14-555 106 
of 20297.319 956,960 14.449 
z 956.710 14-449 106 
27 31654370 942-511, 14-343 
942.518 14.343 106 


—  -- 


_— —  -___ 


f Tethif Gauging. 
foft Froftem, | ' 'r. Diff, 2, Diff. 


28 ' 321975.091 9281168 14.237 
ws 0k mn rt 14237 | 106 
2» * 33125.249 * 913, 935” 14-131 
4-2 bs . - 935 14- 131 106 
$0 ' 3493 ry 899.806" 14.025 
| ____ 14.025 T>Y 106 
gr '' 34938 2h 885275 13.919 
a fs * 1 | 13.919 106 
$5" 358RNSS 871.356 © 13.913 
| 7" b Go 13973 os 106 
oF 3669 Gre 8530943 13.797 | 
859.043 14907 106 
34 37553.654 844.456 13.601 
, 344 0: | 106 
35 33397 999 830.735 13-395 
| < 830-739 03.395 206 
| 36 39228.735 _ g& 13.929 
817. 340 29 106 


CY 


— 


37 


) 


— 
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Firſt Froſtum, 1. Diff, 2.Diff. 

37 qoehods 804.051 13.183 

__ v04051 Þs 26 ”% 106 

1 qobgous 799.368 © 13079 

790.868 13.077 106 

39 4i640.98g 777.791 gn 

777.791 12.971 106 

42428, "5 764.820 12.865 

of 764.420 12.865 106 

gr 47193-5995 751.955 12,759 

751-955 12.759 106 

42 43942.450 739.196 12.653 

739-196 12,653 106 

43 44674746 726.543 12.547 

726.543 12.547 106 

44 45410.289 713.996 12.441 

713.996 12.441 106 

45 46124285 y7oiggy 12.335 

791.555 12335 _ 106 

I PHY} pyns =—cw ey TT: 
_&& * ra 


12: And 
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And thus have 1 ſhewed you the moſt cate. 


and exact wayes of finding the Content of a 
Brewers Tun, <ither in the whole or inch by 
inch', but ia makengs a Table to fhew the 
Content of a Tim, at every inch” height , 
mittakes may fat! ovit, in che adding or Sub- 
ſtrafting the '1 2 or 3 Differences, to or 
from the Firſt” Fraſt«w ; therefore I have 
alſo annex2d a Table by which to try your 
Work at pleaſure. 


The uſe of which Table is to find thefum 
of the Firlt, Second and Third Differences , 
aud the Firſt Fraawgiven , at any number 
of inches given, | 


As in the Fifth Exawple, ſuppoſe I had 
added rhe Firtt, Second and Third Differences, 
trom x to 22 inches, and I did delire to 
know whether I had committed any error in 
the Work or not. 


Multiply the Firſt Fraſtum, and the 
Firſt, Second and Third Differences piven, 
by the numbers in the Table right againit 22, 
Which are 1: 21. £10. 1330, theſe produdts 
added together according ro their Titles , will 
prove che truth of che Work or ſhew the error. 


_ Asis rhe Fifth Example the Firſt Fruftum 
790-523 this maſt ve Multiplied by one, the 
Fir 


" - wWma1 


«S. © r= x 
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Firſt Biffererence is, 71 2.052 which being 
Multiplied by 21 the Product is, 14974-071, 


The Second Difference is, 12.641 and this 
- muſt be Mulcplied by, 210 and che Produft 
will be 2654-610. 


The Third DiFerence is, 206 which muſt 
be Maltiplied by 1330 and the Praduft will 
be 136.980, theſe Produfts together with 
the Firit Frafwas do amount to 18556.496 
3s by the Work appears. 


1+ Produft I -1 
2. Prout. bo pet 
3- ProduR. 736 980 
1, Frufww, 790.535 
Content at 22 Inches. 1$556.196 
Whereas by miſtakes it was 15560.1 
which is too much by 3.98 


And therefore takeing, 19556.196 to be 
the true Content of the Tun at the height, 
I proceed in the Work till I doubr again, and 
by ewo or three ſuch trials, all miitake; may be 


One 


Fo Thi Art of 'Gawgeing ng, 


One Example more will be ſufficient to 


ſew the excellentuſe of this Table. 


In the 6 Example where the Firlt and 
Third D:ferexces are Afhrmatives and che Se- 
cond Negatives, I would try my Work at 32 
Inches. 


The 1, Frufium is J 369.735 


The t. Difference, 1352 535 which being 
Multiplied by 31. the Produtis, 41928.595. 


The 2. Difference is Negative, 17,099 
which being multiplied by 465 the Product 
s 7551.035 


The 2. Difference is 106 Affirmative, which 
being Multiplied by 4495 the Produdt is 
476.470, 


Now becauſe the Second Drference is Ne- 
gative, and the Third Aﬀermarive, the ſua of 
them is found by deduRting the lefler from the 
greater, and ſetting down the remainder with 
the Sine of the greater. 


Thus 


| 
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Thus, the 2. Df. being lefs.—9951.035 
The Third D:ifferexce more, + 476.470 


Their Diff erence, 7474565 


' is the 2. Difference corretted, and mult have 


the Sine (—) betore ir. 


Again the Produt, of the Firſt Die. 


remce 155 a 41928.58; 
Second Diff, Coreted, is lels, 7474-565 
Their DiFerexce. 34454-020 

the Firlt DiFerence Corrected, which doth 

retain the Sine of » ( +) 34454-020 
Firſt Fraſiam adde 1369.7 35 
Their Summe 35823.755 


! is the content of che Tunat 32 Inches of 


beight ; the like may be done of any other, 


Toftad the Content of tle Cl1ind-oid at any 
height given, without the making of a Table 
for it : Let the Coninrates Alot, be 4 
and B, and G and H the /Coningates Below, 
P the Perpendicular height. p any Perpendi- 


cular heig'tt given. 
P) A-G{=Dandp) B—H (d. 


G ( The 


82 The Artof Gaugeing. 


C The Content required ; from G and H, 
the Conjugates below, 


_igGHM«:.1g HDpa3Gd(rp 
1ÞDdpp;: x pc. 
3.81972 


That is in werds; Three times the Re- 


angle of che Conjagates Below : And with | 


the two Reft-angles of one and a halfe of H | 


Multiplied by D, and one and a half of G 
Mulciplied by d,being both Maltiplied by p the 
height given ; And the ReQ-angle of both the 
Difterences Multiplied by the ſquare of the 
given beight, And Laſtly theſe three Pro- 
duds » Multiplied by che given height , and 
divided by the Common Diviſor 3.81977 
the quatient will give rhe Content. 


Example. 


The Art of Gaugeing, #3 


Example. 


A az B39 Conjugates Alofr, 
G34; H:6 Coryugates Below. 


P= 46 the Perpendicular heigt, P ) A—G 
(=D 0.2391 


P) B—H( ==d 0.2826, 

3 GH= 5265, 

1+ HD=9.3249 1, Gd= 14.4126. 

The ſam of the two laſt Produdts is 23.7375 
And letthe Perpendicular height given tep 23 


by which if you Multiply the tormer ſum, the 
| Product will be 545.9625 


Again , D d==0.06756066 and this Multi- 
| plied” -y che ſquare or p 23 , that is by 529 
the Product will be 35-74435914. 


| G2 And 
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And 3 GH= 265: 
Iz Gd xr $45 0625 
More 35-74435014 


Their Sum Maltiplied by P. 23 


- _—— _ ww - — — —————_—_ —C— 
I w—_ 


The Produtt is 74375.25755322 which 
being divided by 3.81972. 


The quotieat 19471 389 is the Content of 


the Cy/ndro:d at the heigut of 23 Inches as 
was required. 


Example. 


A 34 B26 Coujazates Aloft. 
G 45. H 39 Conptigates B-low. 
P—46 the Perpend.cular height, 
Pp) A-G (=D—0.2391 

P) B-H (==4- ©. 28254 

3 GH=5.5265. 


1+HD 13.987353 1+ Gd. [9.07550 


The 


ww, ww. i. 
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The Sum of theſe two laſt Produdts 5 is 
33.06285 which hang _—_ 74 p 23 
| & will he is 
the Produft w Y aa, ho off 


$7 443 30 i 4+ Fo, _- 
Toft SD4dxppis + D4dpp. 


And therefore 35.74435014 being added 
two 3 GH 5265 their ſum, is 5390.54435014 
from which dedut , *  760.44555 


The remainder , is 4549.29880014 


Which being Multiplied by p 23, theP:o- 


duRt is 104426.872 0322 
and this Produdt being divided by 3.81 972 
The quotient will be 27338.880 


the Content of the Cylindroid at the beight 
of 23 inches as was required. 


G 3 
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Tofind the Fraftum of « Parabolical Py- | * 
' ramidoid or Conoid intercepted berween two 
| parallel planes, cutting the Axis. 


| | 
| Put Fr==ſach a Fruftum, B==the greatef” | 
if Baſe, D=rhe leſſer Baſe , and P=the Per- 


iculars, and divide the ProdyRt 
» the quotient ſhall be the 
Fruſtum as was required. 


peadicular height. 
Then 2 )* B eB: x Þ (=Fr. . 
| Io words thn. 
| If you Multiply the ſam of both the Baſes, | 
| 


ces a © . 


Example. 


Let the Crown of a Brewers Copper, be 
taken for the Fruſtum of a Parabolical Conoid, 
| and Jer the greater Baſe be 563, and the 
leſſer Baſe 258 and the P icular height 
23 Bi« D —$21 which being multiplied 
by 23 the height, che Produdt is 18983 __ 

ing 


-—- a — 


ba 


, 


a 
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being divided by 2 tbe quotient i 
ae nt of the Fruttum cones PHF5 


And this is a General rule for theſe kind 
of Fruftums, whether they be Parabolical 
| Conoides , or Parabolical Pyramidoides. 


| But the Fruſtum of a Parabolicall Canoid 
may be alſo found in this manner. 


t D= the Diameter of the grater 
«fant Dance he 
thePerpendicular height. 

Then 2.54643): DD olds: x P(=Fr, 

" That is the Sum of the ſquares of both 
the Diamerers, being Muluplied by the 
height, and the Product divided by 2.54648, 
> "— ſhall be the Content ot che 


G4 Example, 


_— — ” ———— 
« 
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Example. 


Let the greater Baſe, be D 46 the ſquare 

thereof ' is D D=—2116 and t: 
Baſe be 4 22 the ſquare thereof is d4d= 
434 the "ſum of the two ſquares is 2600 
which being Multiplied by P==23 the Pro» 
gut is 59800- and this Produtt being divi- 
ded by 2.54648 the quotient is 234.54. the 
Content required. | 


To find the Froſtum of a ors inter- 
cepted betweerr two plages parallel , one 
touching and the other curting the Spheare. 


Pat d= the Diameter of the Baſe and 
P== the Perpendicular height of the Fruftum, 
then, 


2.54648 ): dd $4 12 PP; xp (= Fr. 


That is in words, 
Diameter of the Baſe, more one, and the 
third of the ſquare of the height, being Multi- 
plied by the height, and divided by 2.54648, 
ſhall in the quotient give theContent required. 


Example 


the lefler | 


The ſquare of the 


CLARYES»! 


Sz 9X7, 


Let the'given Diameter be «d 1$0 the ſquare 
thereof is 4 d=32400 and ler p=54then is 


| p 
&) $88 anddd 41 pp 7 36288 
which being # Shs Product 


ng Multiplied by p 5% | 
is 1959553 and this Proguty porp way > 
2.5 queuent” gives 76951 Iy 
-A Em of he Sphear? defired, D 


Here Note that although the ſeveral Ex- 
ampler have been all performed by one com- 
mon diviſor, 3.81972 the conftrution where- 
of hath been ; . 
rent of the Solids were required as Pyramids, 
inſtead of this diviſor , you mult divide by B, 
and the quotierit will be the Content of the - 
Fruſtum Pyramide. 


If you would have the Content in Gallons; 
ny your common diviſor 3.81972 by 
282 Product will be 1077.161 which 
being uſed as a common Diviſor, will in all 
the aforeſaid caſes give you the Content in 
Ale Gallons, 


wo 5. 7 a þ& : a. i aobotig 


—  —— —  — — 


nn —— 


| 


+ 


+ $ - + » b | + + 
e444 * $4 $5454 544 $455 $5$5+4++ 
* 


CHAP. IIT. 
How to find the Area of the Seg- 


ments of @ Circle, 


ereare ſeveral good uſes of a Table 
ſhewing the Ares of the Segments of 8 
Circle, but it there were no more ar other 
uſe thereof , then what hath been already 
ſhewed, it would I preſume be very accep- 
table unto ſuch as are,' or ſhall be imployed in 
Ley Fay wy rr 
a or t es e a 
Table is wanting; endas a ſupply of that 
defect n_ os ys find in the Table 
herew!i rinted , ve thought to 
ſet down a” Compendigus Rule or l by 
== the Arcs of any Segment may be 


The 


92. f Ganpein 


PovE 5: The 1. Way. ( ; $68 
of finding the Area of Segments 
Pl Circle, —— 


In the F:gure 6. let N C repreſent a 
verſed Sing giyen, BC the'Arch thereof, 
B N the right Sine, B CE the double Arch, 
B M the Sine of -the double Arch, BIV EC 
the Segment ſought, AN xB N= t9 the 
Arca of the Triangle. ABEandi AE x 
1 þ 3 


BM=aBE, orZBM x AE=oftheTri- 
angle a B E which being deduRted from the 
Hree of the Seftor ABC E the remainder 
i3 the 4reeof the Segment B N EC, Now 
then put A to the double Arch BCE, and 
$—3M..che Sine thereof,then in a circle whoſe 
Semi-Diameter is Unity A=to the Ares of the 


. 
Seer of the double Arch, by the 1* prop; Ay. 
chim : deds menfione Corculs, and Sto the Hrcs 


the Triangle in that Sefor , and therefore 
putting K— to the Segment of that Sefor 
A—S=K the Segment of a Circle whoſe 
> 2» Diameter\is, 20000 &c 

| : And 


-- I” | 


© £3 


The Art of Gaugeing, 93 


_ Andin like Superficial Figures the Area of 

the one, is tothe Area of the other, As the 
ſquare of any line in the one , is to the ſquare 
"_ the coreſ| nt line in the other; As in 
the 7 and 8 Figures, As the Ares of the 
| Circle BCEH, Isto the Areof the Circle 
KMLN, fois the ſquare of DF G in the 
one, tothe ſquareof QRP in the other, 
and ſo is the ſquare of the Periphery DE G, 
inthe one, to the ſquare of the Periphery, 
QLP and ſo of any other correſpondent lines, 
now then in the common Table of ines , the 
Diamecer js 2pooy and ſer DEC. any other 
Diameter given , I ſay, Then. 


A—S xD D=K orif you multiply both 


OS 


— 


4 

parts of the Equation by (4) it will be 

A $Sx ph. 4 and again if you 

=. 2 | 
multiply both lides of the Equation by 2 it 
will be A—Sx DD==Kq x 2 that is A—Sx 
DD=K $ and both parts divided by $ it will 
be. 

A—S xD D-=K., 


£, 4 4 <4 er InD Le” \. "x OY 


EY Tho 
_- - uu tant df SAD 


_ <——— X ay - 
» yz KAY .- 
—m——_z +... a | 
” OO OG oe oe wo 


94 The Art of Gaugeing. 


And hence we have a plain and an ealie 
way for the finding of the Ares of the Seg- 
ment of any Circle given. 


Example. 


In the Figure 8, let the Area of the 
_ RPL be required , the Loo. 2 
K L= de and let his correſpondent yore, 5 

_ ure7 be DF GE, the Arch, D 
in the other, A=to the double 
cl CG, $.39. Now the Ares of the 
whole Circle whoſe Diameter is, 20000 
and; is 3,14159265tthexetore the Area of 
the Sector of a Circ/ea4, one Degree in the 


—_— is oor 65h 59 which bei 
Mulupl E 2,65 che Produtt. 'S 


.04(62 = Is the Arca of the Seftor 
x ag : 4X you dedu&t half the (4M 
'r DEG $5.30 or the half of 9237. [05874965 
The remainder is , 6593 £93 
Is to the Area of the SegmenrD 
and this remainder Multiplied zo the ſquare 
ot 17.15 thatis by 294.12 and the Produdt 
divided by 8 the quotient, 2423976718864 
isthe Area of the Segment required, 


Another 


PSOTRPPESDUT 


| 
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Another Way. 


Having the Segment of a Circle given whoſe 
Diameter is 2000 and I have themed _ 
the like Segment in any other Circle may 
WEE 3 Diameter thereof be given; and + 
now1 will ſhew you, bow from the Ares of 

a whole Circle, and the Ares of a Segment 
of that Circle ng goon whoſe Diameter 
is 2000 and to find the Ares of the like Seg- 
ment in any other Circle whoſe Ares of the 
whole is alſo given; It hath been already 
ſhewed, that 


A—S—=K. Now then put Q=to the 


2 = 

Area of a Circle whoſe Diameter is 20000 &c. 
And gq= to the Area of any other Circle ; be- 
cauſe in the like Superficial Figures, the Area 
of the one, is to the Area of the other, as 
the ſquare of any line in the one, is tothe 
ſquare of rhe correſpondery line in the other, 
therefore A—S xq=k Q 


z - 


| Y 
and Multiplying both parts of the Equation 
by 2 it will be. 


A 


gs Zhe Artof Gougeing. 


A—S xq= 6 Qs and oe both parts 
f this Equation by 240 wi 
OI thus Eq e. ns » 


_mmr_ _oanw_——_ 


Q 2 


; Jo words thus Mulciply the Ares of the 
Segment of a Circle whoſe Diameter 1s, 2000 
&c. by the whole Ares of any other C:rele, 
and divide the Produt by twice the Areas of 
the Circle whoſe Segment is given , the quo- 
r.ent ſhall be the Ares of the Segment requi- 
red. 


Example. 


la Figure 7 let the Diameter B E=2000 
&c, And let the <egment in the Circle 
DFGE. o00659316393 


The Ares of Circle whoſe Diameter is 
20000 &Cc. is 3141592653589. And ler the 
Area ot the little Czrcſe KM LN in Figures 
be 231 and let the Segment Q RPL be 


req ured, 


M:lrply i ey of the given Segment 
DFGE coco0659316393 by 231 the Pro- 
duct 


26.4222. 3-86:2 +5 5 = >5T 4 . 


2.0, 4A 


—- 3} 
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CHAS T 
duſt is. , '8.1523020 225 NG 


_ by a —_—— the CY ven. 
6233195 Pt tA, qu6t 

2423963, and forthe nar we 
for any othet, 4 q 


4 i . - tl 


' Byeicher of rib va yes 4 | 2k fhewing 
The Area of the" 2 $2 of any Circle may 
be computed , &'32{ mich exfe r3\can rea- 
ſonably be expeRed in a work of that nature, 
And rhe beſt ro bg ind yet extant, is 
that which is pu bran Hants 
' Dutch-Man in his Book entitled, Pratlzah + 


þ 17:4 me as , (oy puted to gvery tenth part 


of aPegree' id,a"Semi-Circle whoſe —_ 
1s 2009290 &Rg, but a_Table bt tl nd 

ors would bs i11 : That He be ty hind 

ey to cheTeve $ Gividing the Dinches ' 


ter of a Circle iith's thoufand'or 461 thouſand | 
parts, and the Hrs therevt 2nitlt : the NE 
ample in the FiritChaprer in which the content '! 
of a Veſſzl'nor quite fats is computed," doh 
prebippo poſe that every Praftitioner hath fach a 
le 0. ſuch a ohs may be. ſomewhar: 
' moretalily made, then from! the given Dig+ 
meter, ds by 8 Examyple will plainly 5ppeary/ 


'The vreme difficulty ; will-be:eo find cher 
rees and Decimal: parts of the-Arch or ,, 
Bows 3 cyt by the Chord. lines, 'by whichthe.. 
amherer of "Circles # tobe ſodivi--. 
&d, SEE dr Toon, by what 
"TY 1 £ Chord , 


98 The Artof Gaupemng. 
Chords [ever this Kadixs is ſuppoſed to be 
divided jnto 500 Parts the one part of this 
Radint (@ cut, ſhall be the Verſed Sine of 
half the Arch cut by the Chord-line, and 
the other the Sine of the Arch which Ce/ine 
being ſought, Gil/:braxuds Decamal Canmiun, 
give you the Correſpondent arch whoſe com- 
plement tg a Quadrant, is the Arch deſired. 


Suppoſe the Chord-line Q_F G in Figure 
7 » ſhould cutthe Radins AE 1000, Soas 
that F E the Verſed Sine of D E ſhould be 40 
then ſhould AF the Sine of C D beg60 which 
being ſought, as 1 ſaid , in Gillibrands Deci- 
mals Canen the Correſpandent Arch will be 
found to be, 49.46419 whoſe: Complement to 
a quadrant is the Argh . $7581 by which 
if you multply the gi as anſwering to 
one Degree ,viz. 0.01745329 259 the Produt 
will be, 707483 3523 for the Peri of the 
Arch DE or 4rex of the Seftar ADEG and the 
Arch D E being doubled, gives the Arch , 
DEG 8r1.0716s the Sine whereof is D K, 
93787 31406,and the half thereof 4939365553 
being'dedufted from , 7074833523 the re- 
mainder is the Area of the Segment DF GE. 
2135467970. And now te find the Area of the 


ike Segment Q, RPL., in the Circle KLM N, 
Figure 


Figure $ whole Area is ſuppoſed to be 
bay. I fay, 


As 6.2831853 
ls '  ©,427093594 
$0 is, 1 .0000000 
To 0,06797.40566 


Or takeing the (ſingle Are4 of the whole 
Cifcle, 3.1415926 and the lingle Area of 


of the whote Segment. 21 35467970. 
As 3 . 7. Ig1 5926 
Is r6 0.2135467970 
So 18 1. 0000000000 
To 0.06797.40565 

as betore. >: 


And thus having ſhewed how a Table of 
the Arca of Segments may be ealily made; 
I will now only give you a view of the common 
Diviſors and their richmes @ and annex 
ſone ſhort Tables, of good uſe, or the ſpeedy 
reduction of Barrels vt Beer into Barrels of 
Alz and the contrary, and to find what ſam 
of Money mult be paid for any number of the 
 theane; or of the other, the ſeveral allow- 

2 ances 


The tht of "Singing. vs | 


£0© £96, {t/D ©  Caugetng. 


\, * a) 
ances bei 
AaﬀH of Parkamert for that purpoſe is ſet 
downs | 


And Firlt in Cack , tofind the Content in 
inches , the common Diviſaris, 19.0986 
Logarith. thereof, is 1.281001 


And this Diviſor, 19.0986 being Multi- 
plied by -23x the number of Inches in a 
Wine Gallon the Product, 4411.7766 is the 
common Diviſar by which to find the coment 
of a Veſſel in Wine Gallons, and the Lo- 
earithme- thereof is, 2.644613» 


: © And this Diviſor, 19.0986 being Multi- 
plied by 282 the number of Inches in an 
Ale Gallon, the Produ , 5:85.8052 


and the Logarithme thereof is, 3.731250 /# 


'To find the Content of a Brewers Tun 
in- Inches the common Diviſor is 3.81972 
viz. the triple of the number found in the 
12 "page of this Treatiſe, for three times 
+.29324 is 3.81972 whoſe Logar. is 0.582031 


And this Diviſor 3.81972 being Mulcipli- 
ed by 282 the Prodn 1057.161 is a com- 
mon Diviſor by which to find the content of a 
Tunin Ale Gallons and the Los. is 3.032280 


; And 


ade unto the Brewers, as in the | 


The Aft of Gatpeing, tot 
i Fo T24 ww. , 
And this Divifor 1099.161- being Mul- 
tiplied by 32 the aumber of- Gallons in 
a Barrel 'of Ale, rhe: Produdt wills be 
14469.152 for 4 'cormon Divifar by which 
w'find the conrent- of a Tih-in Barcels-of 
Ale, and rhe Logarith. 4.5 37430(? 112267 


And th.z Divifor 1079.161' being Mal- 
tiplied Ly 36 the number of Gallons in a 
Barre! of Bees! the-- ProduRt': will. /be 
387 57:796 'fbr'a common Divifer, by which 
whind the Content of a Tan 4n Barrels of 
Beer, and the Log. thereof is 4.598533. 


' To find the Prufum of a Spheare or of 
a Parabolical Conoide , the common Divi. 
lor is 2.54648 , the double of the aforeſaid 
mmber. _ 6 *77 1.293236 
ah the Logarirhme is , 0.305940 


Ard this :Diviſor , 2.54648 being multi- 
pled by 282 the Product will be 715,107 
& a common Diviſor by which to tind the 
content of thoſe Fruſtums in Gallons of Ale, 


ad the Logorith, thereof is , 2,756159 


And this Diviſor 51$.107 being Multi” 
phed by 32 the number of Gallons in a Bar- 
rell of Ale, the Product will be 22979.424 for 
common Divilor by which to tind the con» 

H 3 | rent 


ee re ty eo — 


100 Thedrt of Gangeing- 
tent of theſe Fruffaws in Barrells of Ale, and 
the Logarith. - rhaceof is , 4271339- 

on 


- And this Diviſor 518.107 being Mulipl 
ed by 36 the number of Gallons in a Barrel of 
Beer , the ProduR will be 25351.852. far a 
common Divifor by which to find the con- 
tent of theſe Fr=/tzms in Barrels of Beer, 


and the Logarithme is, 4.312491. 


As for the Tables of Redution of Beer 
Barreks , ine Barrels of Ale and the contrg- 
ry, one Example will be ſufficient to explain 


them. 


Suppoſe then that it were demanded to know, 
How many Barrels of Ale there are in 147 
ae of toes In 100 Barrels of Beer 
there are 112 Barrels of Ale and 2 Ferkins, 
In 40 Barrels of Beer there are 45 Barrels 
of Ale, andin 7 Barrels of Beer there are 
7 Barrels of Ale, 3 Ferkins and 4 Gallons; 
and therefore in 147 Barrels of Beer, there 
are 165 Barrels of Ale , one Ferkin, and 4 
Gallons as by the V Vork appears. 


100 giver 112 2 © 
40 gives 45 O O 
7 gives 7 3 4 
In all 165 I 4 


the like may be done for any other, 
And 


— O—_— —— 


The Art of Gaugeing. Io} 


And now if you wonld know what the Ex- 
ciſe of 147 Barrels of Strong Beer doth come 
to, you muſt divide 147 by 9.2 the + 
will be 1.596 that is one Pound 11 Shillings 
and 11 Pence.as by the Table of ReduQion of 
the Parts of a Pound, in my Scale of Intereſt 
doth appear, to which ſuc! perſons may have 
recourſe , that underſtand not Decimal Fracti- 
ons of a Pound, without a Table. The like 
may be done for Ale or Smale Beer, if for 
the one you divide your number of Barrel: 
by $.8, and for theother by 46, theſe things 
are ſo plain and ealie unto all that are but 
meanly skilled in Arithmatick thartl think ir 
needleſs ro make any further Illuſtration, 


1C1 SIRENS 1) ATA + 


And pol et | 
Drewers Tuns, 


tY 


The Firſt Table. 


——_ 


: - Af 
Ew Gongdingeſ Time - 


| 


* Mm 
EP \ 4 Y | 
Fe 
-©3: 0,010 


— 


0.018 | 
0.028 


Chand | 


O 


3 


1[b."þ 


The e Firſt, Table. 


| A Table 
For the Gaugeing of Wine Fe: 


= 


ay 
[f 


Pp Fir Table 


"x Table : 


For thi OLE of | IPine Van. | 


1041 | 1047 


_—— 


— _— = 


— 


—_——— —r— 


For the Gangeing of Wine Veſsel, 


W———— 


Inches. | 5 | 
16] 308 
17} 347 
18} 398 
I9] 431 
20] 476 
21] 524 
22] 574 
23| 626 
24 | 650 
25] 737 
26] 796 
27| 857 
28] 920 
29| 985 
30 | 1.054 


p_ .. ———_—. 


324 
363 


495 


449 
495 
544 
594 
6.47 
703 


=_ "ys 
{995 


9.47 


1.099091} 1.005 (1.913 
1.06$! 1.075 ! 1.052 


| 


A Table - 


For the Gauging of Wine Veſtal 


q 2 


204 


ERIE 


_— 
1.103 


75 | 
249 


- - 
: 


$31 
924 
2.088, 
A. 
15, 
214 


) 


3 


1.110 
182 
257 
333 
412 
493 
$77 
662 
750 
841 
933 


2.028]: 


125 


305 316} 326 


2m 


TOO EEE irmomuey— oO OG—_— @O7CRGOoOOn- ———  -——_— 


— _—_——— x 


Am 


A Table | 
| For the Cangring of Wine Pep. 


Inches, 


ATable 
For mee Gangcing Gy of iue. V, ah 
| o I 2 = 3 
| 
— 
1.396 493] 419] | 429 
2.593] JL;| $25[1 536 
2.610| 22| 633] | 544 
— — —  —__ 
1.721 732| 744] | 755 
[2.332 845] $56] . $68 
2.947 | 959| 971] | 933 
1.964 3.076, 3.588 3.100 
3.182|- 196} 208, ' 220 
5304] 317] 359], 36 
3-428|' 441] 453] 466 
3-534] 567] 550! 593 
3.6 2| 695 708 21 
3.812| $26 $39 8 ' 
3-945] 959| $72] 936 
4-280 [4.994 | 4.107 4-328 


_Thro fp | 


__— —_— ——— 


4 


— 


| 440 
$47 
655 
766 
879 
974 


| — 


p4 112 
i 232 
394 


— 


479 
605 
734 
866 
999 
4-135 


—_— 


| 


_-_ 


_— — 


y—_— 


— 


k T be Firft T able; 


A Table 
For the Gauging of Wine 7eſſel. | 


| 

Laches, 5 6 

| 
- 470] 461} 
4T |- 537]. .56* 
48 | 666| 677 
49 | 777, 788! 

' FO | 89a} 902} 
5113. 006[3. 018) 
$2 124| 136 
53 | 244] -256 
54 367] 379 

| 55'| 492] 504 
56 | 618] 631] 
$7 | :747]} 76c 
58 $79] 892 
$9 [4 0x3, 4. 026 

4- 149] 4. 162 


Sco' $1153 $2: 
913] a+ 936 
3- 03013, C41 3-05? 


148} . 26c{. 172 
268] 2914: 19; 
i911} 4Q4j; 416 
F16 529] $43 
644] 657] 669 
773] 786| $oc 


905} 919} - $32 
4. 03914.05 214. 067 


4- 17614. 19014. 20} 


9 nmnrs on -ws 


I Table for the Gauging of Beer or Ale, © 


—_. 


aff of 1] » j.3 |. 4 
yi 0,0009[0.0012[0.501 415,0017|0,0020 
2 \[0.003710.004110.004610,005110,005F 
3 |10.2983]>.008910.009610,010310,0109 
4 \10.01438]0.0156]0.016410,017310.0181 
S 1192,0232:10,0142:19.015 210,026210.,9273 
6 [10.033410.034610.035810.0370j0.0382 
9 [15,045410.0468 0.0482 [0,0496 0.0510 
$ [10,05 94|2.060910.0675 0.0641 19.9656 
os [10,075 110.076+$[0.0786]0.c804{0.0821 
10 [10,092510,094719.996710.098610.1006 
i 0.112310.1144[0.116610.1187 4x9 
Iz [jo-133910.136119.1354]2.140719.1430 
13 f{o.156810.153115.161810.164210.1668 
14 jjo.1Srgfo.18#4510.157110.1897j0.1923 
15 | 0.207910.210819.:13815,2168 [0.2197 
16 [j2:2376{0-2426]0.2437[9.2467 0.2498 | 
17 j{0.2682j0.271410.274710.:77910.2$12 
18 jf0,3057[0.304110.30751[0.3140[0.3144 
19 | 9.335110-333712-3473[0.345 910-3495 
20 [10.371 310.375110.378910.3827 [0.3865 
x 119.4099410-4133;0-4173[0.4:13[0.4253 
22 (19.4493}j9-4534,9-457610.4618[0.4660 
23 [10.491110.4954 [0.4998 [0:504110.5085 
24 110.5347,0.5392[0.5438[0.548310.5529 
25 2.5803|0:5#50 7.y4%97 10.594412-5997 
26 0.6275 [0,6324 0.637310.642210 4472 
27 110.6763 0.6$1910.6$70[0.6921 0,6972 
23 1[0.727$[0.73311[0.738419.743710.7450 
29 [i0.7808[0.7862[0.791710.7991]0.%0:6 


—4 Table ſor the Gauging of Beer or Ale. © 


_——_FST 7 L923 


.C023[0.0026 
5,006010.0064 
0.011510,01 32 
0.019010.0198 


[[o,0183]0.0293 


0.9028[0,0031 
0.0269|[0.0074 
0,01:$|0.01 34 
0.020610.0215 
90.0303}0.031310.0323 


0.9014 
0.9078 
0.0149 
0.9223 


3.0394 
2.0534 


0.0406[0.0418 
0.05 38|10.0553 


0,0430!0.0442 
0,056610.05 +0 


0,067219.0688[0.070310.071910.07 35 
0.0339{0.0857[0.0374\0.089: [0.0910 
1 0.1035[0.1945109.106410.103410.1103 
it |[o0.1:3110.135210.1274/0.1295/0.1317 
Iz (9-1453 0.147619.1499{0.1522j0.1545 | 
I3 j{0.169310.1718[0,1743j0.1765j0.1793 
I4 (2.1949 0.197<[0.205110,12027]2.2053 
I5 1[0.2227(0.225710.,228610.2316 9.2346 | 
16 [[0.1529/0.2559/0.25 $0/0.26:0]0,2651 
17 1{0.1844 [0.:877|0.2903j0.:294210.2974 
1$ 110.3179/0.3213[0.3247[9.33321j0.3216 
19 m__ 0.3568[5. 3604 0.3640(2.3676 
20 [19.3903[0.3941[0.397y[2.4017[0.4055 
zl 110.439312-433319-437310-441310-4453 
22 [10.4703|10-4743|0.473510.482710.4869 
23 [10.5139}0.5173210.5216ſ0.5:25910.5303 
24 $109.55475]10.56:0/0.5666}0.5711j0.5757 
25 (j0.6039}0.60861j0.6133 0.6180|0.6127 | 
26 1[0.6521|0.6570]19,661010.666910.6718 
27 1410.7013/0.7074[7.712510.717610.7 337 
| 24 (9.7543 Q.75 g6 0.764910.77021j0.7755 
>9 {'0.40$ijo.8i36j0.$1990.8205}0.8300 
| 30 [0.8638 0.369410.8751 0.497 0.34364 


I 2 


—"1 Tab'e {vr th: Gevggar of Beer and Ale, | 
Inch]! | © HELL HZ MECD 
341 Po.59:1 0.5979|9.g0 38 0.9097 190.9159 | 
3: 1.0.95043,9.95 65 12.4,62* 9.96ut 0.9743 
33 11.0199 LOI7TTLL.OLE ILL. OLI FREVOTJST 
24 [11.0731]4.0795[t.0359[ 1.9923 1.0987 
25 (11.137211.1437 Lagoo]t 2568 L,1635 
" 26 ({1,2031[1;2098[1.116611.2234|1.2 302 
27 (11.2709{1.2778|1.24345[1.2937[1.2997 
' 36 ([1.3495|1-3476\1.3545 1.3619|1.3691 
39 {11.41:0}1.419341.43661L.4339 1 4441} 
| £0 __ t.49:6|1,5003[1 $074 [1.5153 
41 |]r.5605]1.5682}1.575911.5536 (1.5993 
42'||1.6376|1.,6454]i.6523]1.6612,1,669 
| 43 j}6.7165[1.7245[1.732611.7407 w+ | 
44 j1-797511-tors 1.8138|1.8220{1.8303 
| 45 1.479%] 1.585? 1,$965[1.905211.,9137 
4'6 | itn. Mp0Lty pe pen 1.9989 
' 47 |12.0507 2.0595;2.0683|2.0771:3,0859 
4% [j2.13*[2.1479|2.,1569[2.165912.1749 
47 | 2,2290|[3.2353112,2473j2-2565(2,2657 
$© [12.320942.3302]2,3396 :.3490[2.z3583 
51 [[2:414612.4241 |2.4337|2-4433/ 3.4528 
$2 [{2.510312.5209012,4297!12.5395{[2.5492 
CI P1I2,6077(2.,6176{2,6275[2.637512.6474 
| 54 | 2.7071[2.717112.7272[2.7373|2.7474 $ 
Fs 1j2.5080]2.51821z2,8286 2.8399|2. 5493 
$6 1'\2.9'1312.921712.93:242.942712.95 32 
7 [13.016213.0268 Le3r5|3-o008 3.0589 
[ $8 [13-1230ſ3.1233813.144713-1555{ 3.1664 
| FD 1{3-231613,2426{3.253713-2647143.2755 
© 313-3921 


»IC2IT342. 3G , $12. O 
3:35 3313-3645 13-375813+377 | 


| 
| 


VS 
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Iech.i 5 


_—_— ——_— 


6 


| 


7 


$ | 


J 


OO — 


31 +9314 0.92 7310. 933+|0.93 919-9449 
32 [[o.9$08 [0.9863 [0.992819.9935| 1.0048 
33 [11.04:0[1.04$211.05 44} 1.0605] ,a&6% 
34 JIE IOFLETA TL OTE EL 7ST 24tE.t307 
35 131.170111.1767}:.183:]7.18gght .1 g6s 
36 [[1.2379|1.2437[1.250F|t.2573]1 2641 
37 [1.3957 f,312611.3196[1.3265[1.3335 
33 [[1.376:|1.3334}1.3995[1.3977 11.4048 
39 | 1.4496[1.455311.4633}1.4706}' $4779 
40 [2 20903-3500 1.$37911-$4545--$$29 
41 11.6990 1.6067 1.6144|1.6221]1.6298 
42 |11.6770[1.6549'1.6925>|1.,7007|i 7036 
43 [11-7$6911-764911.7730}1.78i1 t.7392 
44 $1j1.8$38641.84558{i $551} i $6331}53.58716 
45 [1.9321 1.930C[1.9380]11.9475}1.9559 
46 []:.co75]2.0161[2.0:48|:.0334|2.04:0 
47 15.0248 3.1036[2.1124[23.1:12|2.1300 
4s }{2.1839}2.1929{2.:019|2.210912.2199 
49 [12427491 2+254112.2973'2.7035[2.3117 
$93 [2.3677 BoJ7T7L}2. 3064123955 [2.40FL 
Fi 112.46:41}2.4720]2.4515}3,4911{p,5007 
(23 [2.55 g0lt.$687j2.5754 2.5882 [2.5979 
(3 [12-6574]2-6673]3.677212.6872j2 6971 
$4 [}2-7575[2-767612.7777|2.7878[:.9979 
$5 [12.8596 :.8699|}2.8803 2.8906 | 2.9009 
$6 411,963712.,974212:994712.995 213.0057 
$7 [13,0696[3.099:13.0909[3.1016[3.11173 
cy | 177313.1358113.1990{3-2095 |$/2:07” 
59 i1(3.2463[3.29791}4.00891{3.3:001 3.3310 
60113. 3531]7* 399513-410713-4240[3-4333 
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| 196*'ts 


$g5*08 


$h6:0T 


$$$*6x 
T9081 
lob'pr 
>l9'br 


OT R———— 


$1g't7 
{6L*'or 
oSS'g1 
£6651 
gy6'r1 
nie's | 


6 | 6 


| $oL-6v 
tSg*6t 
Lov'6t 


603g 
ct l'gt 
F$r6rt 


£68'Ly 
$L$S* LE 
$01'6r 


996*9v 
ogt'st 
d$6*gr 


610'9y 
g>1*5f 


cCOg* at 


6t0'$Sy 
Log'tt 
gv9' gt 


g$50'FF 
of $*xrt 
16+*gr 


$$0'th | 


tf $1e1t 
| 9tt qr 


$9g*" Lt 
vr gr 


($b*bu 


gb $*Lt 
$68" $7 
22 1'vr 


tgt lr 
$IL* St 
&>6'tt1 


t9L'tr 


199*Lt 
w$t*$t 
SLS'tr 


$68"97 
S$or*$t 
obSt'tr 


VEL 9 
620 $5r 
oort*ti 


1T9*"2it 


5g 3* 07 


rit'g1 


{ib'itt 
Sgt*or 
Cgo'gi 


| 
| 
| 


KtE'Et 
gy 1*07 
trgifh 


g70'11 
976*61 
£L$*L1 


91811 
toL'61 
ott*L1 


$rr* {3 
t $$*Sr 


$19*17 
gCv*61 
vgo'L1 


oty* 1t 
o$t*61 
tog's1 


Fir*rr 
Ot0'61 
6t$'91 


$1C£*51 


109*71 
toy's 


Lv*$1 
({Vi't1 
6$59'L 


vVOL'LY 
990" 97 
$i vr 


ov1i'S1 
$811 
£t*L 


| 
| 
| 


t5g'b1 
ton 
th9's | 


{$$'v1 
Þ11*11 
1+6*5 


gb3*+1 | 


O1L*O01 
$b1+*5 


th6't1 
{ gr*01 
107*F 


t19't1 
75g'6 
| ©£6* x 


Ou atmo who 
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Gallons 


LS 2144 40] pry Furiuv) 241 apinup 


{qa42qes 2197 L 4 


rig'bs [Els bs | 
o6g*SS | gr6*+s 


otn'ts 


tr: Sv | 1h hh 
O6v*24 
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3$g6*grt 
>go' ft 
$66*'vr 


16L*xv 
brite rf 
7 19*0!t 


i£1'r9 
o16*'t5 


10b'19 | £15509 | or9*68 
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083 23.54 

3235-31 
L7646.08 
L2Oo48.85 
264790.6z 


10771.6 


05385.8 
I6157-4 


414432 
263219.0 
[323148 


| 


vw Wai « = 


133.6902 
152.7888 | 
171.3$74 


20382.39 
35294.16 
5. cod fr. 


To 


In Inches. 


07.63944 
[1.45916 


Ale G 


lons. 
1077.16 
MLF4.33 
_ 4238.48 


o68939.2 
IOW407.7 


37700.6 


4306.4 
43472.3 


find the extent of Brewers Twas. 
Alc Barrels. 


034469.1 


Beer Burrels 
038777+7 
O77555-4 
116333-1 


LF .27$8% 
19.093860 
| 11.0121 


| 03.81977 


4308.64 
$335.89 
Ca62.96 


L37876.4 | 
1723454 


OAT 4a. 


l 
L 
3 


26.7 35604 
30.55776 
34-37748 


Hn Inches. 
2%.54648 
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991051 281179811} [94871]8:019]gor 
| 100]og 204140293] [94795 [59709] 200 


-- 
— <> —— 


97104976175814] [950r311 4186190 3 $- 


' 


Chord lines into 1 000 equal paris, and the Area 
of the whole Circle Wvity, 0r 1.00000,00000, 


Io00105 204140293 
t01lo5250[93743 
lo:Jog 357186689 
103105435119457 
I04]<FF12}601 34 


94795159707 
94719106257 
194643[13311 
945641395 431597 
194487 39366|896 


899 
89s 


105 [05 595]2488 


| 107105747135 13% 
I03Jo583:]5 9437 
IogÞo5 905142416 


lo6|c5668}80050]}: 


4409175ii6]89; 
94331|199501394 
9435 2164 6:1393 
94167140573}89% 
94994 $75841391 


tioſo; 984194401] 194015|05 5991590 
Iiifo6o64;77795 979 351232295]339g 
'I12106144193359 9$385510664:1|838 
I13]66220]53941 9377914605 91597 
I14106306[165 32 9369 $4465|886 
z IiFlod387125 434 (93512 745661885 
116[o6460|8$6459} 1935 39[13541|354 
117]o65 50134288 9344916571 2]:83 
| 11$jo6632434368 933671656321382 
{1 19h06714[64222 [933535435773 [881 
| 1201267971405 66 93:02|59434}8%0 
12:1jo6880jot4;8 93119|985 421879 
| 122106963142326 93936|596741578 
12310704618 3097 9395 31169031577 
| 1a4[07130}60965] [92869|39033[876 
125 92785]312231}875 
126 $74 
| 127 $73 
128 $73 
ti9[07553/84203] | 871 
| 1 301076394.34108]} [9350658921370 
131]07725}41898 92274\$310:|869 


tz2jo7801]114;z7 
133107902}44194 


g92193}8$563($68 
92097 | 35 8061867 


K 4 


goo | 


—_ 


A Tab'e Sewing jhe Area of the, Scgments of 


| 


1 


— 
— IS - * 


RR ——— 


—_ 


a Circle , /e Diameter is. cxt by the 
. 134/07984|1 1992 9:015 [895031866 
t 35\08070[96129 g1929103%71]865 
, 1361031 62|[52116} [9183714738z4|864 
| 137][03245| 58608 917541413921863 
138108333|23970 91666|7603" 862 
| 139]08431 24$20 91578175 140|t61 
140{03509 Zh 91 490|5 3606 860 
t4tlo35g7)g99191 9140:|ooS1y|859 
142|058686177943] [91313]z2057]858 
143108775167:83] 1912241327171857 | 
| 14408864 Ti gtizsfogrgs [856 þ 
145 (0895 4\(53535 glog45146465 855. 
146109044 [32331 9095 5167669 |854 
-147[09134|36988 go%65 1630121853 | 
| 148109224[57227 99775142773|852 
149 [03340 pb 9065 9]51251]851 
150j109406|02265 995 931977351359 
I51[09497107424] [Soj021925461949 
| 152(095 79 ore 90420/0622$1848 
t53jo9680[17655} [$0319}82 3451847 
154ſ09772]19299 90237 [$0701 $46 | 
ts5(09863175417] [got36]24583)845 
t 5609956103394} [$0043] $6606]844 
157]10048|58365 8995t]411351843 
158[1ortar}31293 [$98 5816%708]$42 
159110234131495} [89765}68505 [441 
160110327|[54394 $9672]45To6]8 40 
161}10421134339 $25 738}65661[329 
162|10514[73119] [$9485}26881]8 38 
163]10608}70341 $93911:96591837 
| 164|10702[$4743] [89297ſ15257 [$36 | 
165[10860jol184 89199]}9g98816|835 
166 91 ſav tgrlſixgy 834 
167110986175 380} f89013}246201853 | 


- 


Chord lines into 1000 equal paris, and the 4:04 
of tbe whole Circle gnity, or 1 -9g033.00900. 


— 


167|10986] 75380 t;o1 3424629{* 33 
163|11081]84190 $3918 11 5310[S32 
I69011177] 15866 388221247 34133! 
4 170|11272}7co037 8872712998315 30 
] 171 1 1363]47033 $8631 1529671523 
| 172:]11464[45335 $8;35]54165 23 
A 073111 561130363] [$8438[69657 (527 
1 .174[ti657]151101 $5 342[5458591326 
A75[1175 3! 67844 $382.46 3315648 $2 $ 
\'t76 118 55|60725 $3149139275! 54 
1277111947 3805 2 13071 24823 
J 42912045 [0 3795 41945 50/82 
q 179] 12142 37385745001 31521 
180 12240] $7759[75 1961820 
' 183|12338 :7661|59718 Sly 
1 182 12436T; L785 $756;3|68215]|818 
133 12534 7.951 | $49 any 517 
q 134]12633[26455 $73661735451816 
4 1455112734 Poug| . 5726517978118 5 
196|t2831food 2 871631993168 $14 
137 [2930[19116 37069 Jolngi313 
ll 188]13026|40377 3697315 96:3}612 
il T9911 3129117343] 1186570|8265 71515 | 
[4 190[13228 97795 $6771|02205{810" 
1 191]13328[97437] {$667r}01563[809 
192 3429 $1,978 36570} 8022}808 
il» 631 35 29157465 64721425.35|507 
119411 3635} 10916 86363 $3084| 306 
I195[13739[ 49201 36260150799 4 
| ,1'96 133.31; 33248] 86168[04752|$04 
"1.927 Pale ies! $6066 = 
| _195114034154,904 35 965 | to. 
199]14136 o5510 $5863} 34490 |3o1 
200[142 39{55503 __154762 114497805 


| 


L 


gp—=—_— 


- 


4 Tele ſhewing the Are of th Seqmext 


« Circle, whoſe Dianitter 3s eat 


200114237 5550 
201[14339]35o16 
201114441193145 
2031145441258 37 
20411 4646180533 


85762114497 ”_ > 


$566 


149841799 


" [85558ſ07855]798 


$5 4551711631797 


8535 31194671796 


205]14754[13925 
2061145349] 54899 
20711 4955174586 
208] 15055196799 


| 209] 1516220109] 


$5245 [860721795 
85150]1451011794 
$5044] 254141793 
549421033011793 


1848371798911791 : 


voſt 5264 91909] $4735 [o8011[790 Þ 
211]15369 pugn0! $4630|358340[7059 / 
212115 4411$1009 845 58[189911783 
plaiiss77|Soooof] [84432/30000[787 
MI411565016425 $4349! 35748 [786 | 
ais|157861678k67 $4213|32133|755 
216|[15891]38294] [$4108[617061784 
21715995 [F15n2| [84004[48488|733 
218|16101|37736 $3398 |62264[782 
21 9]16206| 54130 $3791[45$70[781] 
220] 16311] 94474 3688[05 526|780 
z21|165 16] 65761 3433134235]799' 
222116533][26343 83476173657 978 

| 223]16629| 15809 $3370|84191[777 
224|16735|[26171 $3264 73829 776 } 
235 [16946 [825 49 $315 301745 11775 
226[16947]92371 $305 2/071 281794 
227[1705g|5r8gg] [8945 [45r011[773 
228[1716rf25 381 $28381746191772 
2:9}h17 165 [185 99 $297341314011771 

| 330117375 [37407] $:624]725931770, 
231[19482]51568]) [8517] 484321769 | 
232[r7509[97194 $241 0j02$06[768 \} 
»33]17609174097] [$2390[25 9031767 


Chord-lines into 1000 equal parts, 44d the Area 
of the whole Circle tale), #7 1.06000 00001, 
23411791 95 5369 182180 441311766 
239117913] 1160 4þ [$2086|[88396|765 | 


236|18021]163384} [83197$133616|764 


| q 
238118 742441 $9176: ]:5756|763 
239} 18353162720 = 37280761 


237]1$129} 37615 81870[623851963 | 


240118454[93765| ' [8154506235 [760 
241118563163999] [81436] 360011759 
242[i$673]j08016 $1326|19199%4|758 
2431 18981]90354 $121 91096461757 


144|13891102794 = 99206|756 


245|1$995|31640 81004[68360[755 | 
246|191i6fo9614 $0883]190386|75 4 
»47|19219[98 546 


$0780/01454]753 
248 19329 $7679 $80679|123211752 


249119439192 F15 W 074>51751 


LE ———_——_ 


250[195y0}111106 $0449|88890|750 
251]19660|548 19 $03391451311749 
252119770|93829 $0229[061711748 
253119831]56722]) [80118[432771747 | 
254|19992}34274| |80009]65726[746 | 
255120103 [36285 798961737151745 

| 256120214 [32257] [79785|677431144 

257120335 [53001 796741469991743 

1} 258[20436187$97 795 631121031742 | 
259|205484}:28361 | 194511716391741 

260|10659| 99228] [79340100772[740 * 
| 261120771175750 
262|20883| 66274 
2631 209951790612 


214607189447) 1|7ifg 105531736 | 
F[31220 4809] reraons 735 
| 7666 An ha 
1855447558173 | 


4 Tablb ſbewiag the Area rod arm 4 
.« Corcle, whoſe Diameter iggeut by 


267] 
268 
269 
270 
271 


3144515 244% 
21557196618 
21670182958 
21783]8 1207 
21896{[93059 


78104 


785541475 58 [233 
7344203 352| 732 
73329119942173! 
78216 


272 
273 
274 


LLIOIOTTI 7 900 
22123139759 
2223795461 


779891$2100[728 
773 761603421727 
7776#1J045 391716 


93173® | 
©. 729 


as a AS 


ao 
——_—_ 


»75|22350[p0971 776491290291725 
276122464]148145] [77555}518521734 
277122578139301 77421]160689|723 
278|22692|39825 97307{60175|[722 
279|22806[53978] [77193]460221721 
280|22920|81600 77079[18400[720 
281|23035]21634 76964|[783661719 
232 2314917 73911 764501160891718 
283|:3264\391i64 76735|608361717 
284|[23379}20865 766201798 351716 
135|123499|79459 76500[20541,715 
| 286]23608|42.964 7639115760361714 [| 
287113702[41728] |76297|58212|714 
3 286|23839|44388 76c60|F5612197t2 
x 28912395 5[ 10956 760441[$90441[711 
| 299124070 31042], |75929|68g58[7i0 
| 291 ]24186Jorst1 74813198489[799 
1 292|24298| 36900 75701 [63100|[708 
2931244171a8643 75 5821513571797 
[5 2941245331345 32 75 466|65468|706 
295424649 —_ 75 3901466731705 
2.96] ee 75333|358071704 
297 [2 5i18}086781703 
| -98|2 ore] [750 57986}70 | 
-99] I oy 748851052391701 
300}:4231}58687] 1747 g13 709. 


_— 


Chord- liaes into 1606 equal parts, and the Ares 


— 


of the wybele Circle #4ity, or 1,00000,00008. 


A— 


3001294231 {58637 74768 700 
301125348|[10202 74651139798[699 
o2 25465! 19476 745 341305241698 
.zJo3]25 58216026 7441713$39741697 
304[256991 82491} [743021775091696 
305[25816[43496] [74183156504|695 
306125933}33797 74066|662103[694 
+ 307426051145 442 7394%|545 531693 
. 308]: 6168]66220 73831|33780[692 
+309] 26286{25746 737131742541691 
[310|26403 98329 735 96101671|690 
13101 9s! 69.06 7347$1]:0235| 689 
it 26639|72636 73360127374| 688 
ji 3]2675V]65690 73241134310|687 
'214|26875}89672 731241103281 686 
:315|126994[135 66} ]73005186434|685 
+316 ng 468 28 72:887{53172{634 
-317]27230|9t399 72769|08624|683 
[318]27349|4F00r] [72650] 54999|682 | 
[319 27468108575 {725 31191435 [681 
$20]275386]82905] [72413|17100|6f0 
321][27705|65919 722941 340111679 
343; 27827179127 72172421873167$ 
3231*7943163043} 172056{ 369571677 
, 324]2$062174443] [719371355 571676 
; 325 wok 123 718 281018771675 
| 32612$301 [28743 71698[712571674 
327|28420]70666] [71579129334|673 
. 3381285 40/21 706 71459(78294|1672 
þ 3329|28659 81346 71340|18664[671 
, ot het eee 71223[67498|670 
33112z9904[13104 71095|1$6896 [669 
| 33:|29019123274{ |70980[76724|668 
q34}29139H14155| j7o860[$5845 [667 


—T 


A Table 


wr the drea 


33412935 9149756 
335 [292376[8 50483 
336129499164357 
33712961 9134744 
333|19743|08964 


| 70749 16021 44666 
70624[1495 21665 


705001356431664 | 


T038n|152561663 


7Toigh6 $1036|663 | 


339|29860[505 64 
349]29951 [39765 
341 [30102[07102 
342[30222ſ$2535 
343139343166934 


701 39419436[661 
70018{[60235 [660 
69897|92898[659 
69777|17465|658 
69656133066[657 


344] 309464159144 
345139585 [60067 
346{30706|69563 
347] 30827|23829 
3481309 


12744] 


69535 [408561656 
69414139933[655 
69293130467]654 
6917 2176121|653 
6905118725 6[652 


349131070[40814 
z35o[31191|75510 
351]31313139081 
| 352131431{78601 

35 3131546162186 


68929] 5o9ifs[651 
68908{| 31 650 
63686{60919{649 
68568] 21 


354]31678|35 640 
355131800 

356 31923 00300] 
357]3 2052102461 


| 355] 32166107364] 


68321 64360|646 
681 350[645 
68077]99699 [544 


1679471975 391643 
678331926361642 | 


359] 322.88 
360] 32410] 38822 
361] 335 32165623 
362|32718]66756 
3631 32777141789 


67711]80787[641 
67589]611 781640 
67467] 343771639 
672611 332441638 


1 364132899} 39877 
365|33022] 46:89 


366|33145j10763 
1_367 


66977|[533111635 
668 54923831634 


33267178873], [66732111271 633 


648 | 
168443\ 375141647 


67222] 582201637 [/ 
Bo »3|636 


the Segments 
of « Ciicle, whoſe us is cnt by the 


tt 


, 


Chord: liner iats 1006 equa parts and the Area 
of the whole Circle Wait, | #f 1,09000.00008, 
367}3336717$873 66732 »11771633 


368|33350|56031] [66609[43969|632 | 
3691335 13129543] [66456[704571631 
370] 33630[758313 66369]24187}630 
37113375 9139312 66240170638]629 
372133383131 445 66117]68555 638 
373134005 [46169] 165994;53831[627 
$741 34155163908 653844{360921626 
| 375342 68]55130} [65731[44870|625 
3761343961957511} 1 165603194249]614 
377134498 158355] |65501|41645 [623 
378[346:6|97763] [65373|03337|622 |. 
3$79134745|52843] 165264[47157[621 
330|34569| 18157 65130[$1843{620 
381 134992174020] 165007} 35 980j619 ©, 
382]35113]»5453] [645861745 471618 | 
383] 35240115624 64759(813761617 [| 
334] 3536615 3309 646331463911616 |, 
335|35 487133743] [54512j11257j6r5 [; 
336|35579|98654] [64420[01 3461614 
$87135735177170] [64264] 22830|613 
| 388 i35859188 380 641 401116201|612 | 
339 35934 01641 6401519835 91611 
1 399136108] 181 94 6$3591|81806{610 | 
391136232138727 63767161273j609 [| 
| 392} 36356[91 609 63643 083911608 || 
393[36431106333] [63518[936671607 | 
1 3941 36605145371 63394|54629]606 |, 
395 136729[91013 63270108987] 605 } 
| 396, 368541433431 63145 566571604 | 
397136978167238 163021 —_ 603 
398|37103|[69643} [62396 —_ 602 | 
| 399[37228]:8745] 162771171254[60r | 
| 480]37346]64449] 162653] 35560]600 | 


Was, 4 5 


A Taile ſhrwing the rea of the Segments 
of a Civtle. whoſe Diameter is cut by the 


—— 


— 


———_—— 


| 400} 47346104449 0-0y331355601690 | 
401137477175039 625 23]209111599 

| 40:{3760:193617 623971063831|593 
403,37727149254 62272150746|597 
404\ 27852141477 162147] 585231596 
495 137954152964] J[62045]1703615 95 

q 506 39102j41294 61897|}587061594 
497138227150733 617732149267]593 
453133 352163399 61647|36601[592 
409133477131309 61523}18691]591 
410|3Y603/03857 61396|96143|590 
411138728]30320 61271|69630|589 
"4123885361690 61146]13$3101588 
413] 38978197857 61021[02143] 537 
414] 39104127638 Co895|623624536 
415139229]$3396] [|60776]16604[585 
416'39355}31 956 60644|63094| 584 
4171;39480155094] [|60519]14906]58 3 
418]39606145778 60393] 54222]582 
419139732105 198 60267194802 F81 
4:0| 39357171896] I6orgr]:8104|580 
421] 39583153351 60516[46649|579 
422] 492107]colg3 (989219985 71578 
423140234193509! T5 97651064911577 
424140357159619] [59642|40381[576 
425|40486|64246 $951 31357541575 
4:6|40512|53949 $9387]460511574 
427140738]45010 ſ9261]519901573 
4:$140364'45 238] + [5913554762 [572 
429]41001]140411 {58998[85959]5 71, 
43zol41ii6|53121]) 158883] 46879]570 
431 K2aa[67917 58757] 32033|569 
432 41368774552 (3$631]/25448|568 
433141494190292] 158505 (05708{567 


a8 1600 rqual pert?, and the Aree 
Circle Waigy #r 1.00909.00008. 
(109770 5$373|90230|566 
+1 31603 5$8252|[6$393i565 
3154444} [53126[45556h5 64 |! 
$187757] [5$000[12243[563 | 
6119269 $7873}f07311562 | 


Om oor 


= 


2155160] 15774714484n01[f61 Fr 
${75716] [5762412484560 | 
$134576k| [57494]64235]559 
5108862 [57364[911 3815518 

03273] [575421967271557 


$71151195691556- 


56483]14:8 [57 
5635515708 
(6228)991 
610311 


JT | 
; rim 


420|[9108 | | 

47131194] | 
$7413*641| ' (5432516755 13+} 
bot{36463] 1541981635 371533 


L 


A Taile ſhrwing the dread 
of a Cirtle. whoſe Diameter 


— 


400| $7 346104449 0-03! 
401137477175039 G25 2; 
40:{3760:193617 62397 
403,37727149254 62271 
40O4| 27852141477 [62147 
495 137954152964 62045 

4 506 39102j41294 61897 
497138227150733 61771 
458 133352163399 61647 
409133477131309 61423 
410[31603]03857 61396 
4111338728[39320 61271 
'412|3885 3161690] - [61146 
4131 38978197857 61021 
414139104127638 Co8 98 
Lp 1 _—_ butnm—_—s OY 
4151392291$3396] 160770 
416 19355141 996 60644; 
417139480155094] [60519 
41$139606145778] [60393 
419139732105 198 60267 
4:0|39357]71896] J6olg: 
421|3958315 3351 E | 
422149107]colg3 $9892], 
423140234|193509! 1597651 
424140357159619] [59642], 
425 [40486164246 $951 3]: 
4:6140512153949 $938714 
4:7140738]48010 $9261] 9 
4:8]40364\45238| + [5913515 
429141001} 14041} 53899818 
430|[411i6|53121 F888 314 ; 
431 41242|67917 bk : 
432 41368774552 F3631]7 
433141494190292] I58505 ic 


1 


Thord- ines int 1o0e aud the Area 
e poprnhptnptinpepelee al 


| 434|41621]09770 58372 mas 


435141747] 31602} [58252[63393{565 
436141873]54434} [13126[4556h5 64 
437]141999187757] | |5$006 12243]563 | 
438142126] 19269 157873}f0731) 562. 
43914225 2155160] [57747144340 [561 
449142375175716] [5762412484560 
441143250513576h| [5749416423515 59 
442142635 |08862] |57364[911 x81 558; 
| 443142753103273] [57341196727 [557 | 
444[42884[30433] [57115j195691556 f 
[| +45]4392 1133698] [56983 [66206[555 | 

4461431 37] g036k] | 56362 [09699]554 
1 44 43264 64553] [5673515944715535" 
| 445143392111 929] [5660818848115 55 [ 


| 4491435 17175718} 15648: Fg 


| 

450143644442935} 156355157 
F '$51143771116372 (622 tu 
{ 


4 
\ F 452143897] $552; 56103]! mite | 
| 4531440331 20673 15.1966] 193427] 78: 


——  _— 


_—__— 


=w 


——_——_ 
| IP 


—_ 


2 


—  - 


- 3 [ic 
« 


—_— 


I 


-”y 
_— ——  — 


} 


36 

| mos 3s 

534 
54198 63537 [533 | 


L 


45420[91089 
we 124 


45 674| 32641 


[a58o! 36463 


4 A Table the Area of the Seymens 
of « Cele, Be. 


| 467[45291136 465} Yer) TBE 


4 I" EE 


463145933 [425 48 $497145 745 153% 
46 944505 5149637] 1[13244]5031345 31) 
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